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ABSTRACT 

This Unified Sciences and Mathematics for Elementary 
Schools (USMES) unit challenges students| to improve the safety and 
convenience of a pedestrian crossing near a schopl. The challenge is 
general enough to apply to many problem-solving situations in 
mathematics, science, social science, and language art^^at any 
elementary school level (grades 1-8). The Teacher Resource Book 
the unit is divided into five sections. Section I describes the 
approach to student-initiated investigations of real problems, 
including a discussion of the nature of USMES "challenges." Section 
II provides an overview of possible student activities with comments 
on prerequisite skills, instructional strategies, suggestions when , 
using the unit with, primary grades, a flow chart illustrating how 
investigations evolve from students* discussions of pedestrian 
crossing problems, and a hypothetical account of intermed*iate-level 
class activities. Section III provides documented events of actual 
class activities from grades 2, 4, 4/5, and 6. Section IV includes 
lists of "How To" cards and background papers, bibliography of 
non-USMES materials, and a glossary. Section V consists of charts 
identifying skills. Concepts, processes, and areas of study learned 
as students become involved with the activities. (JN) 

*************************************************** ********** 
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* from the original document. * 
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CHALmNGE: RECOMMEND AND TRY TO HAVE A CHANGE MADE THAT WILL IMPROVE THE SAFETY AND 
CONVENIENCE OF A PEDESTRIAN CROSSING NEAR YOUR SCHOOL. 
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Unified Sclencies and Mathematics for Elementary Schools: 
Mathematics and the Natural r Social, and Communications 
Sciences In Real Problem Solving l(USMES) was formed In rfe- 
sponse to the recommendations of the 1967 Cambridge Con- 
ference on the Correlation of Science and Mathematics In the 
Schools.* Since .Its Inception In 1970, USMES lys been 
funded by the National Science foundation to develop and 
carry out field trials of Interdisciplinary units centered' 
on lonfe-range Investigations of real and practical problems 
(or "challenges") taken from^ the local school/community 
environment. School planners can use these units to design 
a flexible curriculum for gradfes one through eight In which 
real problem solving plays an Important role. 

Development and field trials were carried 0\xt by teachers 
and students In the classroom with the assistance of univer- 
sity specialists at workshops and at occasional other meet- 
ings. The work, was coordinated by a staff at the Education 
Development Center In Newton, Massachusetts. In addition, 
the staff at EDC coordinated. Implementation programs In- 
volving schools, districts, and colleges that are carrying 
out local USMES Implementation prbgrajs for teachers and 
schools In their area. 

Trial editions of the following units are currently 
available: 

Advertising Nature Trails 

Bicycle Transportation 0rlentatl6n 
Ciassroow Design Pedestrian Crossings 

Classroom Management _ Play Area Design and Use 

Consumer Research Protecting Property 

Describing People #School Rules 

Designing for Human Proportions School Supplies 
#Deslgn Lab Design School Zoo 

#Eatlng In School Soft Drink Design 

Getting There Traffic Flow 

Growing Plants ' #Ualng Free Time 

Manufacturing Ways to Learn/Teach 

Mass Communications Weather Predictions 



*See Goals for the Correlation of Elementary Science and 
Mathematics^ Houghton Mifflin Co., Boston, 1969. 

#Avallable fall 1976. 
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tJSMES Resources 



In responding to a long-range challenge, the students 
and teachers often have need of a wide range of resources. 
In fact, all of * the people and materials in the school and 
community are Important resources for USMES activities. 
USMES provides resources in addition to these. One resource 
for students is the Design Lab or its classroom equivalent: 
using the tools and supplies available, children can follow 
througli on their ide^s %y constructing measuring tools, 
testing apparatus, models, etc. Another resource for stu- 
dents is fhe*"i/OKr To" Cards, Each set of cards gives infor- 
mation about a specific problem; the students use a set only 
^aen they want help on ^hat particular problem. 

Several types of resources are available for teachers: 

/ fhQ USHES -Guide ^ a Teacher Resource Book for each challenge, 
BacJtgrround Papers y a Design Lab Manuals and a, Curriculum 
Correlation Guide, A complete set of all these written' 
materials ^comprise what is called the USMES library. This 

I library, which should be available in each school using 
USMES units, contains the following: 



The USMES Guide 



The USMES ^uide is a compilation of materials 
that may be uaed for long-range planning of a 
curriculum that in9orporates the USMES program. 
In addition to basic information about the 
project, the challenges, and related materials, 
it contains charts assessing the strengths of 
the various challenges in terms of their pos- ^ 
sible subject area content. 

2. "Teacher Resource Books (one for each challenge) 

Eaclr book coniteins a descript^ion of the USM^S 
approach to real problem-solving activities, 
general information about the particular unit, 
edited logs of class activities, other written 
materials relevant to the unit, and charts 
that indicate the b^sic skills, processes, and 
areas of study that mky be learned and utilized 
as students become engaged in certain possible 
activities. 
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Design Lab Manual 
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This contains sections 6n the style of Design Lab 
activities, safety considerations, and an inventory 

t r 
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of tools and supplies. Because many "hands-on" 
^^ctlvlties may take place in the classroom> 
the Design Lab Manual' should be made available 
to each USMES teacher. 

A.- "Hour To" Cards 

^ These short sets of cards provide information 
to students about specific problems that may 
arise during USMES units. Particular computa- 
tion » graphing » and construction problem^ are 
discussed. A complete list of the "How To" 
Cards can be found in the USMES Guide. , 

5. Background Papers 

These papers are written to provide information 
for the teiichers on technical problems that 
mi-ght arise as students carry on various inves- 
tigations. A complete list of the Background 
Papers can be found in the USMES Guide. 

6. Curriculum Correlation Guide 



Acknowledgments 



This volxime is intended to coordinate other 
curriculum materials with the Teacher Resource 
Books and to provide the teacher with the means 
to integrate USMES easily into other school 
activities and lessons. 

f 

The preceding/Caterials are described in brief in the 
USMES brochure, which can be used by teachers and adminis- 
trators to disseminate information about the program to the 
local community. A variety of, other dissemination and im- 
plementation materials are also available for individuals 
and groups involved in local implementation prograilKS« They 
include Preparing People for USMES: An Implenmntation ' . 
Resource Book, the USMES slide/tape show, the Design Lab 
slide/tape show, the Design Lab brochure, the USMES newslet- 
ter, videotapes of classroom activities, a general report on 
evaluation results, a map showing thB locations of schools 
conducting local implementation of USMES, a list of experi- 
enced USMES teachers and university consultants, and news- 
paper and magazine articles. 

Besides the contributors listed at the beginning of the 
book, we are deeply indebted to the many elementary school 

t r> 

a. v3 



children whose Investigations of the challenge form the 
basis for 4:hls book. Without their efforts this book would 
not have been possible. Many thanks to the Planning Connnlt- 
tee for their years of service and advice. Many thanks also 
to other members of the USMES staff for their suggestions 
and advice and for their help In staffing and organizing the 
development workshops. Special thanks also go to Christopher 
Hale for his efforts as Project Manager during the develop- 
ment of this book. 

* * * 



Because Tri-Wall was the only readily available brand of 
three-layered cardboard at the time the project began, USMES 
has used It at workshops and In schools; consequently, ref- 
erences to Trl-Wall can be found throughout the Teacher Re- 
source Books. The addresses of companies that supply three- 
layered cardboard can be found In the Design Lab Manual. 
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When teachers try a new curriculum for the first tlme^ 
they need to understand the philosophy behind the curriculum. 
The USMES approach to stydent-lnltlated, Investigations of 
real problems is outlined In section A of this Teacher Ite- 
source Book. 

Section B starts with a l)rlef overview pf possible stu- 
dent actlvltles^rlslng from the challenge; comments on pre- 
« requisite sklllfe are Included. Following that is a discus- 
sion of the classroom strategy for USMES real problem- 
solving activities, including introduction of the challenge, 
student activity, resources, and Design La^ use. * Subsequent 
pages Include a description of the use of the udit in pri- 
mary giftides, a flow chart and a composite log that indicate 
the range of possible student work, and a list of questions 
that the teacher m:ay find useful for focusing the studfents* 
activities on the challenge. 

Because students initiate all the activities in respofiAe 
to the challenge and because the work of one^ class may dif- 
fer from that undertaken by other classes, teachers famillAt 
with USMES need to read only sections A and B before intro- 
ducing the challenge to students. 

Section C of this book is the ^q^cumentation section. 
These edited teachers* logs dhow the variety of ways in 
which students in different classes have worked at finding 
a solution to. the challenge. 

Section D contains a list of the^ti|;Les of relevant sets 
of "How To" Cards and brief descriptions of the Background . 
Papers pertaining to the unit. Also included in section D ^ 
is 'a glossary of the terms used in the teacher Refll|^rce Book 
and an annotated bibliography. ^ 

Section E contains .charts that indicate the comparative 
strengths of the unit in terms of real problem solving, 
mathematics, sci^ence, social science, and^language artsi. It 
also contains a«list of explicit examples of real problem 
* solving and other subject area skills, processes, and areas 

of study learned and utilized in the unit. These charta and 
Tlists are %ased on documentation of activities that have 
^ken place in USMES classes. Knowing ahead of time which 
basic skills and processes are likely to be. utilized, teach*- 
etB can postpone teaching that part of their r^ular program 
ui^il later in the year. At that time students can study 
them in the usual way if they have not already learned then 
as part of their USMES activities. 



A. Real Problem Solving and USMES 
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Real Problem Solving 



If life were of such a constant nature that 
there were only a few chores to do and they were ^ 
done over and over in exattly the same way, the ' 
case for knowing how to solve problems would not 
be so compelling. All one would •have to do would 
be to learn how to do the few jobs at the outsets. « 
From then on he could rely on memory' and habit. ^ 
Fortunately — or unfortunately depending upofi one's 
point «f view — life is ndt simple and unchanging^ 
Rather it is changing so rapidly that about All we 
can predict is that things will be different in the 
, future. In such a world the ability to adjust and 
to solve one's pro^j^ms is of paramount importance.* 

USKES is based on the beliefs that rea^ problem solving 
Is an Important skill to be learned and that many math, 
science, social sclenx:e, and language arts skills may be - 
learned more quickly and easily within the coa(gxt of stu* 
dent Investigations of real problems. Real problem solving, 
as exemplified by USKES, Implies A style of education which 
Involves students In Investigating and solving re^ problems. 
It provides the bridge between the abstractions of che 
school curriculum and the world of the studeiit^ E^ch ^^SMES 
unit presents a problem in the form of a challenge that Is 
Interesting to children because It Is both real and prac- 
tical. The problem Is real In several respects: (1) the 
problem applies to some aspect of student life In the school 
or community, (2) a solution Is needed and not presently 
known, at least for the particular case In question » (3) the 
students must consider the entire situation with all the 
accompanying variables and complexities, and (4) the problem 
Is such that the work done by the students can lead to vsome 
Improvement In the situation. This expectation of use^ll 
accomplishment provides the motivation for children to carry 
out the comprehensive Investigations needed to find some 
solution to the challenge. 

The level at which the children approach the problems, 
the Investigations that they carry out, and the solution^ 



*Kenneth B. Henderson and Robert E. Pingry, "Problem-Solving 
In Mathematics," In The Learning of Mathematics: Itg Theory 
and Practice, Twenty-first Yearbook of the National Council 
^of Teachers of Mathematics (Washington, D.C.: The Councllt 
1953), p/ 233. . OQ 
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^hat they devise may vary according to the ^e and ability 
of the children. However, real problem solving involves 
them, at some level, in all aspects^ of .the p];oblem-solving 
process: definition of the problem; determination of the * 
important factors in the problem; observation; measurement; 
collection of data; analysis of the data using graphs, 
charts, statistics, or, whatever means the students can find; 
discussion; /formulation and trial of suggested solution^; 
clarification of values; decision making; and ^mmunica''64i^ns 
of findings <fi others. In addition, students become more 
inquisitive, more cooperative in working ylth others, more 
critical in their thinking, more self-reliant, and more in- 
terested in helping to improve social conditions. 

To learn the process of real problem solving, the stu- 
dents must encounter, formulate, and find some solution to . 
complete and realistic problems. The students themselves, 
not the teacher, must analyze the problem, chooSe the vari- 
ables that should be investigated, search out the facts, and 
judge the correctness of their hypotheses and conclusions. 
In real problem- solving activities, the teacher acts as a 
coordinator and colla})orator , not an authoritative answer- 
giver. 

The problem is first reworded by students in specific 
terms that apply to their school or community, and the 
various aspects of the problem are discussed by the class. 
The students then suggest approaches to the problem and set 
priorities for the investigations they plan to*^ carry out. 
A typical USMES class consists of several groups working on 
different aspects of the problem. As the groups report 
periodically to the class on their progress, new directions 
are identified and new task forces are formed as needed. 
Thus, work on an USMES challenge provides students with a 
"discovery-learning" or "action-oriented" experience. 

Real problem solving does not rely solely on the 
discovery-learning concept. In the real world people have 
access to certain facts and techniques when they recognize* 
the need for them. The same should be true in the classroom. 
When the students find that certain facts and skills are 
necessary for continuing their investigation, they learn ' 
willingly and quickly in a more directed way to acquire 
these facts and skills. Consequently, the students should 
have available different resources that they may use as 
they recognize the need for them, but they should still be 
left with a wide scope to explore their own ideas and 
methods. 



Certain information on specific skills is provided by the 
sets of USMES '*How To** Card's . The students 4re referred 
only to the set for which they ^l^e clearly identified a 
heed and only when they are unable to proceed on their own. 
Eacrh **How To** Cards ^it^j&^early indicates the skill, in- 
volved— **How to Use a Stopwatch,** **How to Make a Bar iG^aph • 
Picture of Your Data„** etc. (A complete list of the **How 
To** Cards can be found in Chapter IX of the USMES Guide.) 

Another resource provided by USMES is th,e Design Lab or 
its classroom equivalent. The Design Lab provixles a cen- 
tral location for tools and materials where devices may be 
constructed and tested without appreciably disi||||ing other 
classroom activities. Ideally, it is a separdl^^room with 
space for all necessary supplies and equipment and work 
space for the children. However, it may be as small as a 
comer of the classroom and may contain only a few tools and 
supplies. Since the benefits of real problem solving can be 
obtained by the students only jy| they have a means to fol- 
low up their ideas, the availability of a Design Lab can be 
a very important asset. 

Optimally, the operation af the school's Design Lab 
should be such as to make it available to the, students when- 
ever they need it. It should be as free as possible from 
set scheduling or programming. The students use the Design 
Lab to try out their own ideas and/or to design, construct, 
test, and improve many devices initiated by their responses 
to the USMES challenges. While this optimum operation of 
the Design Lab max always be possible due to various 
limitations, **hands-on** actiyities may take place in the 
classroom even though a Design Lab may not be available. 
(A detailed discussion of the Design Lab cat) be found in 
Chapter VP^f the USMES Guide, while a complete list of **How 
To** Cards coveting such Design Lab skilMtas sawing,' gluing, 
nailing, soldering, is contained in Chapter IX.) 

Work on all USMES challenges is not only sufficiently 
complex to require the collaboration of the whole class but 
also diverse enough to enable each student to contribute 
according to his/her interest and ability. However, it 
should be noted that if fewer than tenf to twelve students 
from the class are carrying out the investigation of. a unit 
challenge, the extent of their discovery and learning can be 
expected to be less than if more members of the class are 
involved. While it is possible for a class to work on two 
related units at the same time, in ma,ny classes the students 
progress better with Just one. 

The amount of time spent each week working on an USMES 
challenge Is crucial to a successful resolution of the 
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Importance of the Challenge 



problem. Each challenge is designed so that the various 
Investigations will take from thirty to forty-five hours, 
depending on the age of the children, before some solution 
to the j>roblem Is found and some action Is taken on the 
results of the Investigations. Unless sessions are held at 
least two .or three times a week, It Is difficult for the 
children to maintain their Interest and momentiim and to be- 
com4 Involved Intensively with the challenge. The length of 
each session depends upon the age level of the children and 
the nature of the challenge. For exanq>le, children In the 
primary grades iSy proceed better by working on the challenge 

^ more frequently for shorter periods of time, perhaps fifteen 
to twenty minutes, while older children may proceed better ^-' 
by working less frequently for much longer periods of time, • 

Student Interest and the overall acco«pllshment» of the 
class In finding and implementing solutions to the challenge 
indicate when the class's general participation in unit 
activities should end. (Premature discontinuance of work 

' . on a specific challenge is often due more to waning interest 
on the part of the teacher than to that of tlie students.) 
However, some students may continue work on a voluntary 
basis on one problem, wbile the others begin to identify 
possible approaches to another USMES challenge. , 

t 

Although individual (or group) discovery and student gft 
initiation of investigations is the process in USMES units, 
this does not imply the constant encouragement of random 
activity. Random Activity has an important place in 
children's learning, and opportunities for it should be 
made available at various times. During USMES activities, 
however, it is believed that children learn to solve real 
problems only when their effoi^ts are focused on finding 
some solttion to the real and practical problem presented 
in the USMES challenge. It has been found that students 
are motivated to overcome many difficulties and frustrations 
in their efforts to achieve the goal of effecting some 
change or at least of providing some useful information to 
others. Because the children's commitment to finding a 
solution to the challenge is one of the keys to successful 
USMES work, it id extremely important that the challenge be 
introduced so that it is accepted by the class as an im- 
portant problem to which they are willing to devote. a con- 
siderable amount of time. 

The challenge not only motivates the children by stating 
the problem but also provides them with a criterion for 
judging their results. This criterion—if it works, it's 
right (or if it helps us find* an answer to our problem, it's 
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a good thing to do) — gives the children's ideas and results 
a meaning within the context of their goal. Many teachers 
have found this concept to be a valuable strategy that not 
only allows the teacher to respond positively to all of the 
children's ideas but also helps the children themselves to 
judge thQ value of their efforts. | 

With all of the alcove in mind, it can be said that the 
teacher's responsibility* in the USMES strategy for open 
classroom activities is as follows: 

r ♦ \ 

1. Introduce the challenge in a meaningful way 
that not only allows the children to relate 
it to their particular situation but also 
opens dp various avenues of approach. 

2. Act as a coordinator and collaborator. Assist, 
not direct, individuals or groups of students 
as they investigate different aspects of the 
problem. 

3. Hold USMES sessions at least two or three times 
a week 80 that the children have a chance to be- 
come involved in the challenge and carry out 
comprehensive investigations. 

4. Provide the tools and supplies necessary for ' - 
initial hands-on we>rk in the classroom or make 
arrangements for the children to. work ifr>he 
Design Lab. 

5. Be patient in letting the children make their « 
own mistakes and find their own way. Offer 
assistance or point out sources of help for 
specific information (such as the "How To" 
Cards) only when the children become frustrated 

in their approach to the problem. Conduct 
skill sessions as necessary. 

6. Provide frequent opportunities for group reports 
and student exchanges of ideas in class dis- 
cussions. In most cases, students will, by 
their own critical examination of the procedures 
they have used, improve or set new directions ^ 
in their investigations. 
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7. If necessary, ask appropriate questions to stim- 
ulate the students' thinking so that they will 
make more extensive and comprehensive Investiga- 
tions or analyses of their data. 

^ / 

8. -^ Make sure that a sufficient number of students 

(usually ten to twelve) are working on the 
challenge so that activities do not become 
fragmented or stall. 

Student success In USMES unit actliKi^ics Is Indicated by 
the progress they make In finding some ito^ut Ion to the 
Challenge, not by following a l)artlcular line of Investiga- 
tion nor by obtaining specified results. The teacher's 
role In the USMES strategy Is to provide a classroom at- 
mosphere In which all students can, In their own way, 
search out s^me solution to the challenge. 

Tocfay many leading educators feel that rear problem 
solving (under different names) Is an Important skill to 
be learned. In this mode of learning particular emphasis 
Is placed on developing skills to deal with real problems 
rather than the skills needed to obtain "correct" answers 
to contrived problems. Because of this and because of the 
Interdisciplinary nature of both the problems and the re- 
sultant Investigations, USMES Is Ideal for use as an impor- 
tant pa^ of the elementary school program. Much of the 
time normally spent In the class on the traditional ap- 
proaches to math, science, social science, and language 
arts skills can be safely assigned to USMES activities. In . 
fact, as much as one-fourth to one-third of »the total school 
program might be allotted to work on USMES challenges. 
Teachers who have worked with USMES for several years have 
each succeeding year successfully assigned to USMES activ- 
ities the learning of a greater number of traditional 
skills. In addition, reports have Indicated that students 
retain for a long time the skills and concepts learned and 
practiced during USMES activities. Therefore, the tine 
normally spent In reinforcing required skills can be greatly 
reduced If these skills are learned and practiced In the 
context of real problem solving. 

Because real problem-solving activities cannot possibly 
cover all the skills and concepts In the major subject 
areas, other curricula as well as other learning modes 
(such as 'lecture method," "Individual study topics," or 
programmed Instruction) need to be used in conjunction with 
USMES in ah optimal education program. Hoi^ver, the other 



instruction will be enhanced by the skills, motivation, and 
understanding provided by real problem solving, and. In 
some cases, work on an USMES challenge provides the context 
within which the skills and concepts of the majot subject 
^areas find application* 

In order for real problem solving taught; by USMES to have 
an optimal value In the school program, class time should be 
apportioned with reason and forethought, and the sequence 
of challenges investigated by students during their years in 
elementary school should Involve them In a variety of skills 
and processes. Because all activities are initiated by stu- 
dents in response to the challenge, it is Impossible to 
state unequivocally which activities will take place. How- 
ever, it is possible to use the documentation of activities 
that have taken place in USMES trial classes to schedule in- 
struction on the specific ikills and processes required by 
the school system. Teachers can postpone t^e traditional 
way of teaching the skills that might come up in work on an 
USMES challenge until later in the year. At that time stu- 
dents can learn the required skills in the usual way if they 
have n#t already learned them during their USMES activities. 

These basic skills, processes, and areas of study are > 
listed in Charts and lists contained in each Teacher Resource 
Book. A teacher can use these charts to decide on an over- 
all allocation of class time between USMES and traditional 
learning in the major subject disciplines. Examples of in- 
dividual skills and processes are also given so that the 
teacher can see beforehand which skills a student may en- 
counter during the course of his investigations. These 
charts and lists may be foqnd in section E. v 



Ways In Which USMES Differs From Other As the foregoing indicates, USMES differs significantly 

Curricula from other curricula. Real problem solving develops the 

problem-solving ability of students aqd does it in a way 
(leaming-by-doitig) that leads to a full undeirstanding of 
the pi^cess. Because of the following differences, some 
teacher preparation is^ necessary. Some teachers may have 
been introdi^ced by other projects to several of the follo^r- 
ing new developments in education, but few teachers have 
, integrated all of them into the new style of teaching and • 

▼ learning that real problem solving involves. ^ 

^ ^ 1. Nev Area of Learning — Real problem Solving is a 

' new area of learning, not just a new approach or 

a new content within an already-^def ined subject 
^ /irea.^ Although miny subject-matter curricula 

M 



include something ca^ed problem solving; much of 
this problem s'olving involves contrived problems 
or fragments of a whole situation and does not 
require the cognitive skills needed for the in- 
vestigation of real and practical problems. 
Learning the cognitive strategy required for real 
problem solving is different from other kfnds 
of learning. 

* 

Interdisciplinary Education — Real problem solv- 
ttig integrates the disciplines in a natural way; 
there is no need to impose a multi-disciplinary 
structure. Solving real and practical problems 
requires the application of skills, concepts, 
and processes from many disciplines. The number 
ani range of disciplines'' are unrestricted and' 
the importance of each is demonstrated in work^ 
ing toward the solution of practical problems. 

Student Planning — To learn the process of prob- 
lem solving, the students themselves, not the 
teacher, must analyze the problem, choose the 
variables that should be Investigated, search 
out the facts, and Judge the correctness of the 
hypotheses and conclusions. In real problem- 
solving activities the teacher acts as a 
coordinator and collaborator, not as^^an 
authoritative source of answers. 

Learnlng-by-Doing — Leaming-by-doing, or discov- 
ery learning as it is sometimes called, comes 
about naturally in real problem solving ^ince 
the problems tackled by each class have unique 
•aspects; for example, different lunchrooms or 
pedestrian crossings have different problems 
associated with them and, consequently, unique 
solutions. The 'challenge, as defined in each 
situation, provides the focus for the children's 
hands-on learning experiences, such as collecting 
real data; constructing measuring instruments, 
scale models, test equipment, etc.; trying their 
suggested improvements; and (in ^ome units) pre- 
paring reports and presentations of their findings 
for the proper authqrities. 



Learning Skills and Concepts as Needed— Skills 
and concepts are learned in real problem solving 



/ 

as the need for them arises in the context 
of the work being done» rather than having a 
situation intposed by the teacher or the text- 
book being used. Teachers may direct this 
learning when the need for it arises, or stu- 
dents may search out information themselves 
from resources provided. 

Group Work — Progress toward a solution to a 
real problem usually requires the efforts of 
groups of students, not j^st individual stu- 
dents working alone. Although some work may 
be done individually, the total group effort 
provides good opportunities for division of 
labor and exchange of ideas among the groups 
and individuals. The grouping is flexible 
and changes in order to meet the needs of the 
different stages of investigation. 

Student Choice — Real problem solving offers ^ 
classes the opportunity to work on problems 
that are real to them, not just to the adults 
who prepare the curriculim. In addition, 
students may choose to investigate particular 
aspects of the probletti according to their 
interest. The variety of activities ensuing 
from the challenge allows each student to 
make some contribution towards the solution of 
the problem according to his or heB ability and 
to learn specific skills at a time when he or 
she is ready for that particular intellectual 
structure. 
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B. General Papers on Pedestrian Crossings 



1, OVERVIEW OF ACTIVITIES 
Challenge: 

Recommend and try to have a change made 
that will improve the safety and con- 
venience of a pedestrian crossing near 
the school , 



Children are aware from an early age that some pedestrian 
crossings are more dangerous than others. A child may be 
permitted to visit a friend only if he uses a specific, per- 
haps longer but "safer,** route that avoids a particular in- 
tersection. Students going to and from school are urged' to 
cross streets at locations where traffic police are on duty 
or where there are WALK lights. 

The Pedestrian Crossings challenge might arise in a class 
in several ways. The challenge migjht be' introduced through 
discussions of the safety of local pedestrian crossings or 
of problems children have getting to school in the morning. 
Other classes might become involved in the Pedestrian Cross- 
ings challenge while working towards the solution of another 
USMES unit, such as Trafffc Flow^or Getting There. For ex- 
ample, children gathering data on car speeds near an inter- 
section might decide that the crossing is unsafe. 

Initial class discussions will bring to light observa- 
tions children have already made about crossing certain 
streets. If children have identified several intersections 
which they feel need improvement, they might design and 
conduct a survey of other Children in the school to deter- 
mine the most "dangerous" intersection or the intersection 
that is used most often. Before going out to collect data 
on the chosen intersection, the children discuss the kinds 
of information needed and divide into groups for making ob- 
servations . 

Motivated by their experiences and ideas for improvements, 
children observe traffic and pedestrian flow at designated 
intersections during different tiftes of day. Collectitig 
data at the intersections will enable children to assess the 
safety of the intersections and to make suggestions for im- 
provements. The data collection scheme should be designated 
by the children with help as needed from the "How To" Cards. 
Classroom simulation of traffic and pedestrian flow is 
beneficial early in the unit as a means of testing data col- 
lection methods. It can also be used later in testing pro- 
posed improvements. 

Data collected may include time intervals between cars 
arriving at an intersection and the time it takes students 
to cross the street. Histograms may be made of this data 
and children may determine how. long they would have to wait 
in order to cross the street safely. If the crossing has a 
traffic signal, the students may time the signal to see if 



children can cross the street safely In Uie time the WALK 
light Is on. Later, the data on car arrival times and stu- 
dent crossing times may be used to determine the torrect tim- 
ing of the light. 

If fast-moving c^irs present a danger to pedestrians cross- 
ing the street, students may time cars passing between two 
points to determine their speed as they enter the Intersec- 
tion. Distance between the points may be measured with a 
trundle wheel constructed In the Design Lab or a string 
stretched between them. This data may be used to suggest 
changes In traffic regulations or to request Installation of 
warning signs that would make an Intersection safer for chil- 
dren. 

Students may compare the data collected at a problem in- 
tersection with information gathered at a nearby "saf^" 
crossing. They can then use the results to determine what 
safety features or traffic controls might be introduced to 
improve the hazardous crossing. 

As the children collect their data, draw conclusions, and 
recommend certain improvements, they may see the need for 
more data or a different type of data such aaf sight distanced 
and car braking distances. Other activities which the chil- 
dren may find helpful include the investigation of the cost 
of suggested improvements and the construction of model 
layout^^nd model traffic lights. In some classes the .chil- 
dren might produce films for the safety education of children 
and motorists. 

A single solution for the problem should not necessarily 
be sought, but each group of students should document as 
thoroughly as possible its suggested improvement. In most 
classes the unit culminates in some positive action. A 
written report to the proper authorities may help the chil- 
dren cteate awareness about a particular problem. 'In many 
cases, however, children may need to make formal presenta- 
tiams or hold informal meetings with officials in order to 
effect a proposed change. J 

Follow-up activities to the Pedestrian Crossings ufiit may 
lead* students into the Traffic Flow challenge as J:hey inves- 
tigate solutions for improving flow of automobile traffic at 
a particular intersection. Campaigns to promote driver or 
pedestrian awareness in a city or locality may lead students 
into the Advertising, challenge. Investigating costs of 
proposed changes may involve the class in a study of urban 
planning or economics. 

Although many of these activities may require skills and 
concepts new to the children, there is no need for prelimi- 
nary work on these skills and concepts because the children 




can learn them when the need arises. In fact, children 
learn more quickly and easily vhen they see a need to learn. 
Consider counting: whereaa children usually learn to count 
by rote, they can, through USMES, gain k better understand- 
ing of counting by learning or pr^ticing it within real con- 



learn and practice graphing, aeasuring, working with deci- 
mals, and dividing. Although dividing seems neces^arry to 
compare fractions or ratios, primary children can make com- 
parisons graphically; sets of data can also be compared 
graphically or by subtracting medians (half-way values). 
Furthermore, instead of using division to make scale draw- 
ings, younger children can c<)nvert their measurements to 
spaces on graph paper. Division may be introduced at the 
proper grade level during calculation of percentages >and 
averages. 



Each USMES unit revolves around a challenge — a state- 
ment that says, "Solve this problem." The success or fail- 
ure of the unit depends largely on (1) the relevance of the 
problem for the students, and (2) the process by which they 
define ^d accept the challenge. If the children see the 
problem as a real one/<they will be connitted to finding a 
solution; they will have a focus and purpose for their ac-^ 
tivitiedt If the students do not think the problem affects 
them, their attempts at finding solutions are likely to be 
disjointed and cursory. 

The challenge as stated in the Pedestrian Crossings 
Resource Book is general enough to apply to many situations. 
Students in different classes define and Tevord the chal- 
lenge to fit their particular situation and thus arrive ac 
a specific class challenge. "Recommend and try to have a 
change made that will improve the safety and convenience of 
a pedestrian crossing near your school" has b^en restated 
by some classes £n terms of specific j^nter sections that have 
heavy or fast -moving, traffic and are hazardous to pedes- 
trians. ^ _ ^ 
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The Process of 
Introducing the Challenge 
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Given that a Pedestrian Crossings probJLem exists* howl 
can a teacher, %d.thout being directive, help the students 
identify the challenge that they will work on as a group? 
There is no set method because of variations' among teachers, 
classes, and schools. However, USMES teachers have found 
that certain techniques are helpful in Introducing the Pe- 
'destrian Crossings ehallenge. 

One technique is to turn a spontaneous discussion of a 
recent event relating to pedestrian safety or convenience 
toward the Pedestrian Crossings challenge. For ^example, 
the teacher might focus a discussion of an accident at a 
street crossing on the challenge by asking the children how 
the crossing might be made safer. A discussion of experi- 
ences with street crossings and traffic controls might be 
tumai toward suggestions for Improvements at specific In- 
tersections where children have long waits before ^crossing. 

A fouTth'^TdLde class in Washington, D.C, held 
a discussion about pedestrian safety. Inter- 
sections near the school were discussed in terms 
of whether they were safe to cross or not . The 
children felt that two intersections iti particular 
were hazardous to pedestriems: an uncontrolled 
intersection at the ix)ttom of a hill and a con- 
trolled one which had a lot of traffic. The 
class visj,ted the intersections and collected 
data to support thei^r feelings that- the intern- 
sections were unsafe. 
* 

Often work on one challenge leads to another. For ex- 
ample, students working on the Getting There challenge, 
might become concerned with pedestrian safety at specific 
street corners while trying to overcome difficulties in 
getting from one place to another. This might lead to work 
on the Pedestrian Crossings challenge by either the whole 
class or a group within the cLass. 

When a class works on two or more related USMES chal.- 
lenges at the same time, children divide into groups to con- 
duct investigations on the various problems. However, there 
should be at least ten to twelve students^^i^orking on any one 
challenge; otherwise, the children's work ma^^^be fr 
or superficial or may break down completely. 

Sometimes the discussion of a broad problemlmay encompass 
the challenges of several related units. For Example, a 
discussion of how. they get to school can lead^the students 
to the challenges for Bicycle Transportation, Pedestrian 
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Crossings, Tirafflc Flow, or Getting There as children Iden- 
tify specific problems. 

An experienced USMES teacher Is usually willing to have 
the children work on any one of the several challenges that 
may arise during the discussion of a broad problem. While 
this approach gives the children the opportunity to select 
the challenge they are most Interested In Investigating, It 
does place on the teacher the additional responsibility of 
being prepared to act as a resource person for whichever 
challenge Is chosen. 

^ Classroom experience has shown that children's progress 
on the Pedestrian Crossings challenge may be poor If the 
teacher and students do not reach a common understanding of 
what the challenge Is before beginning work on It. This Is 
particularly true If the teacher Introduces a broad problem 
and does not encourage the children to delineate a specific 
challenge. Having no shared focus for their work, the chil- 
dren will lack the motivation Inherent In working together 
to solve a real problem. As a resiilt, they may quickly lose 
Interest. 



A fifth-grade teacher asked her class to discuss 
problems they experienced in getting to school safely. 
The children listed several problems, including dan- 
gerous intersections , absence of a bicycle pathway, 
and long and over-crowded bus rides. They divided 
into groups to work on the different problems. With- 
in these groups, children cpllected data on crossing 
times and traffic flow, qonducted surveys on cross- 
ing problems and problems riding school buses, con- 
structed scale rtK>dels of roadways, and worked on a 
slide-tape show for pedestrian education and a map of 
a bicycle pathway. However, since the problem was 
too broad and the groups were too. small, the chil- 
dren's efforts tended to be fragmented. No signif- 
icant changers r^suXted from their work, 



A similar situation occurs If the teacher, rather than 
Insuring that the children have agreed upon a Pedestrian 
Crossings challenge, merely assigns a series of activities 
Although the teacher may see how these activities relate' 
to an overall gpal, the children may not. 
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In one fourth^rade class working on Pedestrian^ 
Crossings the teacher never presented a challenge 
to the children. The unit was started with a dis^ 
cussion of what a signal was and^what different road 
signals meant. Other words related to the unit were 
defined, and the students were given a quiz on traf- 
fic signals. , The class was then taken^ to an inter- 
section and%sked whether it was busy, controlled or 
uncontrolled, what types of signals were used, etc. 
They were then given stopwatches and asked to time 
children crossing the street. The children plotted 
graphs and were taught how to find averages. They 
then sieasured and calculated gap times. Some of 
these activities gained the interest of the students, 
but they were not initiating the activities them- 
selves nor working towards any goal. 



Once a clads has decided to work on a Pedestrian Cross- 
ings challenge, the students list various aspects of the 
problem dnd possible approaches to solving It. This pro- 
cedure Is combined with or followed by preliminary observa 
tlons of problem Intersections and/or surveys of other chll 
dren to Identify difficult crossings. 

Next, the students usiTally categorize their suggested 
approaches, grouping similar Ideas together. The children 
then set priorities for the tasks, they consider necessary 
to help solve the problem. Most of these tasks are carried 
out by small groups of children. 

Sixth-graders in' Lexington, Massachusetts, focused 
their attention on the crossing in front of the 
school and the busy ^intersection just one hundred 
feet away from the school. The area was examined 
and three factors whicti made safe crossing diffi- 
cult at times were listed by the students: (1) the!' 
speed of the cars, (2) the number of cars, and (3) 

the time of daij The alasis investigated ftpw tftey . 

could prove that the area- was unsafe for pedestrians 
crossing . Groups w^te formed Lo tiiTi^ th^-^ crossing ^ 
times of cars?* Othet groups took measurements of 
the area to use ^n making a scale model . 



As various groups complete their work, their members Join 
other groups or form new groups to work on additional tasks. 

However I If too many groups are formed, work on the chal- 
lenge can become fragmented. The teacher f j^nds It Impossi- 
ble to be aware of the pzpgress and problems^ of each group; 
In addition, the small number of students In each group 
lessens the chance for varied Input and Interaction. 

As a class works on a Pedestrian Crossings challenge, the 
children's attention should, from time to t£me, be refocused 
on that challenge so tfiat they d<r^ot lose sight of the^lr 
overall goal. HefocuslDg Is particularly Important with 
younger children because they have a shorter attention span. 
Teachers find It helpful to hold periodic class discussions 
that Include group reports on their Investigations of cross- 
ing problems. Such sessions help the students review wha^ 
they still need to do In order to recommend Improvements 
for an unsafe crossing. These discussions also provide an 
opportunity for students to participate both In evaluating 
their own work mid in exchanging Ideas with their classmates. 
(Another consequence of having too many groups Is that not 
every group can be given enough time to report to the plass, 
thereby Increasing the possibility that the children's ef- 
forts will overlap unnecessarily*) 

A sixth-grade class^ in Arlington, Massachusetts , 
began work on Pedestrian Crossings by investigating 
a busy intersection near the school* The class 
kivided into four groups to time light signals and 
pedestrians crossing the street, poll other chil^ 
dren to find out if they regarded the crossing as 
safe, and take pictures of the problem at the in- 
tersection* After making their investigations the 
group reported to the class. During one class dis- 
cussion children expressed dissatisfaction at the 
disorganization of the groups when they collected 
informatiot^ in tfie field. The class decided that 
to colle ct dstm. more efficiently, two members from 
each group shckild go out each time. The children 
felt that the data gathering wmt much more smoothly 
after this change had been implemented. 
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on the Challenge 
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When children try to decide on solmtiona before collect- 
ing and analyzing enough data or encounter difficulties dur- 
ing their investigations, an USMES teacher helps out. In- 
stead of giving answers or duggestlng specific procedures, 
the teacher asks open-ended questions that stimulate the stu- 
dents to think more comprehensively and creatively about 
their work. For example, instead of telling children to col- 
lect data on car arrival times, pedestrian crossing times, 
and length of time WALK lights are on, the teacher might askv 
the children what information they would need to prove that 
a crossing was unsafe. To help the children understand dif- 
ferences in measurements of road width taken by a tape mea- 
sure and a trundle wheel, a teacher might ask, "Which method 
is more accurate?" Examgjj^ps of non-directive, thought- 
provoking questions are given at the end of this section. 

The teacher may also refer students to the "How To" Cards 
relating to Pedestrian Crossings for information about spe- 
cific skills, such as u6ittg a stopwatch or drawing graphs. 
If many students, pr even the entire class, need help in 
patticular areas such as finding averages or medians the 
teacher should conduct skill sessions as these needs arise. 
(Background Papers on Pedestrian Cr;pssing8 problems provide 
teachers with additional information on specific problems 
associated with the challenge. Other Background Papers on 
^general topics^.may also apply to the unit.) 

USMES teachers can also assist students by making it pos- 
sible for them to carry out tasks involving hands-on acttv- 
ities. During work on the P^edestrian Crossings challenge 
children may need to collect data at street crossings or, if 
they are taking a survey, in other classrooms. The teacher 
can help with scheduling and supervising during such data- 
gathering activities. If the children's tasks require them 
to design aitd construct items, such as trundle wheels or 
scale models of street crossings or traffic lights, the tea- 
cher should make sure that they have access to a Design Lab 
— any collection of tools and materials kept in a central 
location (in part of the classroom, on a portable cart, or 
in a separate room). A more detailed account of the Design 
Lab may be found in the'uSMES Guide. 

Valuable as i| is, a Design Lab is not necessary to begin 
work on Pedestrian Crossings. To carry out construction 
activities in schools without DesigA Labs, students my 
scrounge or borrow tools and supplies from parents, loca^ 
businesses, or other members of the community. lyF 
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A fourth^grade class in Washington, D.C. worked 
^ successfully on the Pedestrian Crossings challenge 
without the use of the Design Lab. Crossing times 
were measured and analyzed at two intersections. 
A mock intersection was set up in the classroom 
with plastic strips of different colors to repre- 
sent the curb, the graam, ^nd the street, and the 
children simulated cars and pedestrian crossing the 
intersection. The class counted cars at three in- 
Cnsrsections on five different days, measured and 
calculated gap times, and graphed and compared their 
i data • 



The extent which any Design Lab is used varies with 
different classes because the children themselves determine 
the direction of the investigations. 

Culminating Activities Student investigations on Pedestrian Crossings generally 

continue until the children have agreed upon and implemented 
some solution for their problem intersectlon(s) • If the 
dhildren find that a crossing is uAsafe, they may jwrf te let- 
ters to traffic officials requesting installation of a con- 
trol, change in timing of existing! controls » reduction od 
the speed limit, etc* They may follgw up their letter writ- 
ing by making presentations or holding informal meetings/to 
discuss their findings. If their findings show that a cross 
i ing is "safe" or that improvements are unfeasible » children 

may direct theif efforts toward promoting driver or pecfes- 
trian awareness of safety measures. *. 

After the studentis have iipplemented their solution, they 
evaluate the effects of their changes by observing, by mea- 
suring, or by conducting attitude surveys. 

One second-grade class working on iPedestrian Cross- 
ings measured crossing times for pedestrians, gap 
times between cars, and the speeds ^of the cars at 
a problem crossing. Based on the children's data 
and recoimendations , the traffic department had warn- 
ing signs for motorists installed. The children re-; 
turned to the crossing and observed that the cars 
" were indeed travelling more slowly. 
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Children in the primary grades may make significant prog- 
ress with Pedestrian Crossings. Although they may not be 
able to carry out investigations as sophisticated as those 
conducted by older children, they will be able to conduct 
the measurements necessary to show the need for traffic con- 
trols and to make suggestions for other changes.' Many of 
the activities described below require the ability only to 
count and add single-digit numbers. 

The challenge may be Introduced during a discussion of 
traffic safety or problems in getting to school. In one 
second-grade llass the children vent out to observe a cross- 
ing that one child had described as dangerous. Aft^r making 
initial observations, the children decided to collect data 
to show that the intersection was not safe. 

Collecting data outdoors is an Important activity during 
work on the P^^strian Crossings challenge. The challenge 
is especially ideal for children in schools located in mild 
climates. In colder regions (he children should start ^their 
observations and data* gathering early in the fall. During 
the winter months, as they analyze their data, the children 
might go outdoors on bright days to make any additional 
measurciments they deem necessary. ^ 

In order to show that a crossing is not safe, children 
will need to collect data on cars and pedestrians passing 
through die intersection. One third-grade clkss began their 
investigations by counting cars at several intersections 
near the school to find out where and when traffic was heav- 
iest. If a specific crossing is identified as unsafe, chil- 
dren decide to make measurements of the time various chil- 
dren t^k^ to cross the street. Simulation of the activity 
in the classroom gives children the opportunity to practice 
usirJl a stopwatch. Other practice uses are suggested in 
th^ "How To" Cards, "How to Use a Stopwatch." Children in 
the second-grade class practiced timing daily classroom 
activities, such as getting the milk and going to the lava- 
tory^ before g^oing .out to the intersection to ^collect data. 
. ' To B^ke picture of their data, children may construct 
simple bar graphs of cwr ^ounta^t different intersectlona 
or €:toasing tlm^s ior different children,; Reports from the 
third-grade claai^ slioved tha^:. m&ny yrong children found ^ 
graphing l>orlng atid often difficqlt watll they,»ade bar 
gi:aphs of their own datiij th^n th^y couldn't-.^et enough of 
' Itt Coni^tfuction of bar graphs ahdit^h^ ctossiiig^ tliies for 
individual children ifiay be followed by ttfr construction of 
histograms showlt)^ the number olT children crossing in: cer- 
tain times. ^^J'.-. 



In discussing the length of WALK lights or "green" traf- 
fic lights, the class may want to kno\; if most children have 
time to cross while the light is on.'** ttley can time the WALK 
light and compare that measurement with their data on cross- 
ing time. Calculation of the average crossing time is not 
necessary; the median can be found quickly and is accurate 
enough in most instances. Children in the seccmd-grade 
class enjoyed finding the median crossing time for their 
data. Children may want to find out if a group takes longer 
to cross than an individual. They may ask about the times 
for children on crutches or old people crossing the street. 
Each activity stimulates new questions that stibuld be in- 
vestigated as thoroughly as possible. 

If an intersection is uncontrolled, then the important 
question is "How far away should a car be in order for a 
person to cross safely?" Now that crossing times are known» 
the children can measure the time taken by different cars to 
travel from certain ch^ck points to the intersection. A 
series of histograms of car ^times could be made for the dif- 
ferent check points. By comparing these graphs with the 
crossing time data the children decide where the car should 
be in order for them to cross safely. 

Primary children may use the results of their investiga- 
tions to make recommendations for traffic controls, warning 
signs, and other pedestrian safety features. Writing let- 
ters to transportation officials proposing specific changes 
provides an opportunity for children to practice language 
arts skills. Follow-up sessions with officials to present 
their findings enable young children to feel that they have 
been a part of the decision-making process. Primary classes 
might also use data gathered at intersections to help other 
young children learn how to cross the street safely or to 
educate parents and other adults on safe driving practices. 



The following flow chart presents some of the student 
activities — discussions, observations, calculations, con- 
structions — that may occur during work on the Pedestrian 
Crossings challenge. Because each class will choose its 
own approach to the challenge, sequences of events given 
here represent only a few of the many possible variations. 
Turthermore, no one class is expected to undertake all the 
activities listed. 



The flow chart is not a lesson plan and should not ^ 
used >s one. Instead, It Illustrates hov conprehenslv^ in- 
vestigations evolve from the students* discussion of a 
Pedestrian Crossings problem. 



Challenge: 



RecoBtnend and try to have a change made that will improve the safety and convenience 
of a pedestrian crossing near your school . 



Optional Other USMES Units: 
Preliminary 

Activities : ^ 


• Traffic Flow 

m Bicycle Transportation 

-i-j. 




• Getting There 










Possible 

Student 

Activities: 


Class Discussion: What problems do you have crossing the street on the 
way to or from school?.. .To a friend's house? Are certain crossings safer 
than others? Do you have enough time to cross the street between cars? ^ 
Do you have to wait too long? How can we find out which crossings could 
' be improved? 





Obseirvation of controlled 
and uncontrolled pedestrian 
crossings. 



Data Collection : Survey of 
other classes to determine 
most difficult intersections* 



I 



Data Representation : Tally 
and histogram of survey resultc 

T 



Class Discussion : Report on observations; list hazards and existing controls. 
What information do we need before we can suggest improvements? How will we 
collect it? » 



Design and construction of measuring instruments 



Classroom simulation of measuring activities 



Data CollecttPh : Timing 
of pedestrians crossing, 
arrival* times of cars, 
light sequences. 

I 



Data Collection: 



Time for 
certain 



cars to travel a 
distance (to determine 
speed) • 



Calculation of ^ap times, 
median or average cross- 
ing times, etc. 



I 



Data Collection ; Counting 
cars, trucks, bicyc^s that 
pass a certain point in a 
given time. V 



Calculation of speed. Con- 
version to m.p.h. 



Calculation of traffic 
volume. 



CO 



1 



. Data Representation ; Preparation of bar graphs, 
■9 histograms, cumulative frequency graphs, triangle 
diagrams. 



I 



Class Discussion ; What conclusions can we draW from* our measure- 
ments? If we consider all our data together. Is the crossing safe 
or unsafe? What additional Information do we need? How do we try 
out our suggestions for Imptovements? 



Data Collection ; On dif- 
ferent days, at different 
times of day. 



Research of 
regulations, / 
cost of controls 



Simulation of 

proposed 

changes 



Construction of scale models, 
traffic signals 



Production of films, slide-tape 
shows, other means of promoting 
pedestrian and drive awareness. 



Class Discussion : Class report on findings. What are our final 
recommendations for improvement? How shall we present them to 
people? 



Report and letter-writing 



Advertising campaigns to 
promote driver and 
pedestrian awareness. 



Evaluation of 
changes made. 



Optional 

follow-Up 

Activities: 



Presentation of proposed changes 
to traffic authorities. Discus- 
sion of findings and suggested 
Improvements. 



Study of urban 
planning or 
economics , 



Other USMES Units: 



# Traffic Flow 

# Getting There 

# Advertising 
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5. A COMPOSITE LOG* 



This hypothetical account of an in-' 
termed! ate- level class describes 
many of the activities and discus^ 
sions mentioned in the flow chart. 
The coa^site log shows only one of 
the many progressions of events 
that might develop as a class inves- 
tigates the Pedestrian Crossings 
challenge. Documented events from 
actual classes are italicized and 
set apart from the text. 



A teacher asks the children in her intermediate-level 
class what problems they encounter crossing streets on the 
way to pchool. The children discuss their experiences at 
several crossings. Two intersections in particular are 
descrj.bed as hazardous or difficulty to cross. Several stu- 
dents who cross Main Street at the comer of Main and 
Chestnut Streets think that the traffic light forces them 
to wait too long. Other students remark that they cross 
Main Street at the busy intersection of Main and Maple 
Streets to avoid going a long block out of their way. Here, 
there is only a stop sign on^^Maple Street to control ^he 
traffic. 





Some children in one fourth-grade class in 
Washington, D,C., mentioned two intersections 
near the school that were especially bad: at 
13th and Otis, cars speed down the hill, and 
there is no traffic light or patrol at the bottom; 
at 10th and Spring Road the patrols can't seem to 
get the children across. (See log by Audrey 
Robinson . ) 



While measuring gap times and distances at a prob- 
lem crossing, the children in a sixth-grade class 
in Lexington, Massachusetts, noticed that cars 
often tfid not signal before they turned off 
Massachusetts Avenue onto Pleasant. They felt 
this was an important problem, and a group was 
formed to record the number of cars that signaled 
and the number that did not, (See log by Robert 
Farias,) 



As difficult pedestrian crossing conditions are identi- 
fied, the challenge is presented to the class: Recommend 
and try to have changes made that will improve the safety 
of the intersection at Main and Maple and the convenience 
of the intersection at Main and Chestnut. 




♦Written by USMES sta^f 



During the follow-up discussion, the children isolate 
specific complaints about each of the crossings and list 
problems and possible soluti^ons on the board. The discus- 
sion begins with comments on the crossing without a traffic 
light. 

**There isn*t enough time to g^t across between cars.** 
**Cars don't slow down for us. There should be a warning 
sign about children crossing the street,** another suggests. 
*'We should put in a traffic light." 

"That costs a lot of money. It would cost les9 to have 
a policeman there when we*re crossing/* retorts a fourth 
student. 

The children also list problems and possible changes 
that could improve the crossing at Main and Chestnut Streets 
(the intersection with a traffic signal). 

**The WALK light takes too long to come on." 

**Yeah, the WALK light shbuld come on more often and stay 
on longer.'* 

**But maybe Che cars won't have Enough time to get through 
and there will be. a traffic jam." 

All these statements and suggestions raise important ques 
tions about each of the crossings. At the crossing with a 
light, how long are the WALK and DONT WALK lights t How 
many c^rs will be waiting if the WlL.K light is on longer? 
How long does it take to cross the street at each of the 
crossings? At the crossing with a stop sign is there enough 
time between cars? 



Children in a third-grade class in Watertown, Mass- 
achusetts, took a field trip to look at a problem 
crossing. Before ^g^^9 out, the class decided to 
list the things they needed to find out: number of 
cars, presence of a stoplight, policeman, etc. After 
returning and listing their observations , the chil- 
dren wrote down new questions that arose and needed 
to be investigated, (See log by Louise Lane.) 

When they cannot give the answers to these questions, 
the children suggest a trip to the two intersections to 
count cars, to measure time intervals between cars, and to, 
measure the time people take to cross the street. After 
some discussion they realize that they do not agree on how 
long the WALK light at the intersection of Main and Chestnut 
stays on and how long it takes to come on; they decide to 
time that also. 
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The rest of the session is spent organizing teams to 
take the various measurements and discussing how these mea- 
surements should be made. One group forms to time the traf- 
fic light cycle at the Main and Chestnut crossing. Another 
-group decides to time people crossing the street. After much 
discussion, the children in this group decide to time both 
children and adults to get an accurate representation. They 
decide that it would be safer to take the measurements at 
the crossing with a traffic light, where people can cross at 
their own pace while the WALK light is on. (Everyone agrees 
that since the .crossings are both on Main Street, the cross- 
ing times should be the same.) A third group forms to count 
the number of cars waiting at the red light in each direc- 
tion. A fourth group decides to work at the other intersec- 
tion to collect data on arrival times of cars. By subtrac- 
ting these times they plan to find out how often intervals 
between cars would allow people to cross the street. 

The next session is spent outside. Although the various 
groups have discussed data collection methods before going 
out, they fijid that some details could not be worked out 
until they are actually in the field. The groups timing pe- 
destrians or cars discover that it is best to have one stu- 
dent read times from the stopwatch while another student . 
records. The children take turns doing these tasks. 

The Pedestrian Timing Group first times children going 
directly across Main Street at the intersection. One stu- 
dent who comes to school by this route every morning points 
out, however, that many people cross the street diagonally 
from one corner to another while the WALK ligjit is on. Be- 
cause they are sure that this distance is greater, the group 
decides that they need to time people walking diagonally as 
well as "straight across" the street. 

In the Washington, D,C,, class the children made 
logs of the time it took them to cross the street at 
Spring Road and New Hampshire Avenue, a controlled 
intersection. Over a three-week period they counted 
the number of cars that passed the corners of Spring 
Road and N^w Hampshire Avenue and Spring Road and 10th 
Street for a certain observation period at 1:00 p.m. 
Each day for a week at 1:00 p,m. the children used a 
stopwatch to record arrival times of cars for a four- 
minute period at both intersections. (See log by 
Audrey Robinson,) 



Wh;le discussing the ctossing time data, the children 
in a combination fourth- knd fifths-grade cl^ss in 
Lansing, Michigan, observed that groups of children 
would take Idnget to cross than individuals. Gtoups 
crossed daily in the morning, at lunch time, and on 
the way home in the afternoon. The children decided 
to time each other crossing in groups and ,to time 
groups of other children as they crossed on- the way 
home. The claf^s went to the intersection and timed 
groups of from one to six children^ The next day the 
children again timed groups of different numbers of 
students, (See log by Janet Sitter,) 

The group timing car arrivals first stations two children 
on each side of the streefc to observe and record times as 
cars enter the intersection. However, pne child poiivts cut' 
that they can find out whether there is enough. time to cross 
between cars, oniy if they count gaps between cars arriving 
from both directions. They decide to have only one person 
timing cars with a stopwatch as they enter t^e intersection 
from either direction whi^e another person records thi§ in- 
formation. • 

Back in the classroom, the children are eager to share 
the information they've discovered with one another. The 
Traffic Light Timing Group is the first to report. Their 
spokesperson announces that th* present traffic signal oper- 
ates on. a cycle of thirty-five seconds for c^rs /o go in 
each direction followed by fourteen seconds for pedestrians 
to walk ("k seven-second WALI^ sign followed by a seven-second 
flashing DONT WALK $ign) . The children in the group have 
added up the times and discovered that pedestrians could be 
forced to wait as long as* seventy-seven seconds before cross- 
ing the street. When someone points out that this is only 
d little over a "minute, students still agree: it is too 
long to wait. Several suggestions for changing the timing 
are made, but the other groups are anxious to report, and 
the class decides to hear all the information before pro- 
posing changes. 

The Pedestrian Tiding Group tells the class that they 
have timed fifty pedest^ ians *going directly across the street 
at the traffic light and plap to finish timing fifty more 
Crossing diagonally. One boy starts to read the data, but 
several children complai(> that tjhey can't» tel^j^nything from 
the informati^ presented this way. A discussion follows 
about how tTie data could be made clearer- to other people. 
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At this point the teacher introduces the USMES 'How To" 
Cards on graphing. After reading th^ over the group de- 
cides to make a histogram of crossing times that would show 
the number of people \WW%ave crossed the street in certain 
times, e.g., two secQ|uls, three seconds, etc. The histogram 
they make is shown in Figure B5-1. Other gfoups decide that 
they also need to find a better way to present their data, 
uM tjhe class discusses different kinds of graphs that can 
be used. The rest of the session is spent graphing the data 
from the other three groups. 

When the graphs have been completed, the groups are ready 
to give their information to the rest of the class. The 
group counting cars at the traffic light have simply made 
bar graphs from their data, showing that in the first light 
cycle, a mgy^imtm of six cars were waiting at the red light; 
in the second light cycle, eleven were waiting; in the third 
cycle, six; etc. They have counted cars in ten light cycles 
in all and have found that the median number of cars waiting 
is 6.5. Someone suggests that the students in this group 
should check how ofluiy cars could not get through in one 
green light and are left waiting when the light turns red. 
The students agree that it would also be useful to make his- 
tograms of this information (collected for several light 
cycles) so that they can determine whether the light timing 
should be changed. 

The group measuring the arrival times of cars at the in- 
tersection of Main and Maple have timed 61 cars during a 
five-minute period. To find gap times between cars, the 
children have subtracted arrival times; a sample of their 
arrival time data and gap tiM calculations is shown in 
Figure B5-2. They iJave also made a histogram showing the 
number of cars coming one second after the previous car, 
the number coming tvoo ^geconds after, etc. The gap-time his- 
togram has a range of gaps from one to twenty-four seconds. 



The Washington, B.C., students constructed bar graphs 
of the crossing time data* The first graph repre- 
*sented each student's crossing time by a bar. Then 
a frequency histogram of the number of crossing times 
of a certain length was made. Using this experience 
with crossing-time histograids, the children made his- 
togf^ams of gap times from the data collected at Spring 
Road and New Hampshire Avenue* First, they had to 
subtract successive arrival times to find gap times. 
Some children had trouble remembering to ''carry over" 
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the seconds from the previous revolution of the stop-' 
watch. After constructing gap-time histograms for 
three days in a row, the children started finding 
medians from approximately 50 pieces of data. They- 
were surprised to find that the median gap time was 
three seconds for each day, (See log by Audrey . 
Robinson , ) 



The group timing pedestrians has made two histograms > one 
of the first set of fifty street crossings and a second of 
the people who have crossed the street diagonally. (They 
finished taking this data after schoolO They'are unsure 
about which set %rlll be of use, and so they have prepared 
both as evidence of the problem. In ^Iscusslng crossing 
times, the class debates whether timing handicapped t>eople 
would be a useful measurement* 

As the class is examining the histograms on crossing 
tllhes, the teacher asks the group whether they can tell how 
many people in all can go directly across Main Street in ten 
seconds or less. Several children add the number of people 
in each column of the histogram (of people going directly 
across Main Street) up to ana including the ten-second col- 
umn and discover that out of the fifty people timed, forty- 
five have been able to cross the street in ten seconds. 

The teacher asks them whether it would be helpful to be 
able to find this information quickly from a graph. Most of 
the children feel that it would be useful, particularly in 
making a presentation to ''authorities." The teacher shows 
them on the board how to make a cumulative distribution 
graph by using the running totals* of the data from their 
histogram table. Here is the data they use for the new 
graph. 



Number of 


Running Totals 


Seconds 


Numt^er of Students 


2 or fewer • 


1 ^ 


3 or fewer 


3 


4 or fewer 


5 


5 or fewer 


11 


6 or fewer 


16 


7 or fewer 


25 


8 or fewer 


40 


9 or fewer 


44 


10 or fewer 


A5 , 


11 or fewer 


47 


12 or fewer 


49 


15 or fewer 


50 




AJter the skill session with the teacher, the Pedestrian 
Timing Group makes a cumulative distribution graph like the 
one Bhown in Figure B5-3. They also make a cumulative dis- 
tribution graph for the pedestrians who have crossed the 
street dfagonaliy. In comparing the two graphs during 
anothir cl^ss discussion, the children note that nine out of 
ten pedestrians (90Z) going "stralght\across" the street can 
cross in ten seconds, or less, while nlHe out of ten pedes- 
trians (90Z) crossing the street diagonally can cross in 
fourteen seconds or less. They draw dotoed lines on the 
graphs to show these facts. \ 

The next discussion focuses on the question of how dif- 
ferent their results would be if measurements were taken 
shortly before or after school. Comments include — 

"There are more cars then." 

"Maybe there ar6 fewer delivery trucks." 

"More little kids are trying to cross the road." 

"Does the light timing change? 

The class decides ^hat additional measurements of car 
waiting times and gap times should be taken. They also de- 
cide to time groups of people crossing the street since more 
children will be crossing in groups Just before or after 
school. A nuii4)er of students make arrangements to meet the 
teacher before and after school to make these new measure- 
ments. After collecting the additional data, they graph the 
information from these later visits. 



Children in the coatination fourth- and fifth-grade 
class in Lansing, Michigan, timed children crossing 
the street in groups of various sizes. They found, 
after graphing their results, that larger groups of 
children took longer to cross the street than indi- 
viduals or smaller groups. They found that the aver- 
age crossing time for groups (which averaged ten chil- 
dren) was 10.4 seconds, whereas the average crossing 
time for individuals was 8 8/19 seconds. (See log 
by Janet Sitter.) 

The Gap Time Group decides to use the new data taken just 
before school because they find. that the number of cars 
timed on Main Street passing through the intersection during 
a five-minute period is greatest at this time (102). They 
also feel that it is important to use measurements from this 
time of day because the largest number of children would 
using the crossing then. ^ ^ ^ 
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The data collected during the flve-mlnute period around 
8:A5 Is shovm below. Figure B5-A shows the histogram that 
the children have made from this d^ita. The histogram 'shows 
a range of gaps from one to sixteen seconds and a median gap 
time of three seconds. 



< 

Table 


of Values 


Gap Time 


No • or 


(seconds) 




' 1 


1 Q 


2 


ZD 


"3 


3fr 


4 


10 


5 , 


3 


7 * 


2 


8 


- 1 


10 


1 


12 


1 


16 


1 



Once all the other groups have graphed their data ind re- 
ported their Information, the class Is ready to discuss the 
problems at each Intersection from the evidence they have 
gathered. First the children talk about the crossing at 
Main and Chestnut. One boy who Is good at math has worked 
out a possibility for changing the light cycle. "Nine out 
of ten people get atross In fourteen -seconds, so If they 
left the fourteen-second WALK light but made the car moving 
time twenty seconds instead of thirty-five seconds, the carS 
would have to wait only thirty-four secofids Instead of 
forty-tflne seconds. So people would only have to wait at 
the mosr^orty-seven seconds Instead of seventy-seven," 

"Huh?" 

"Where do you get that?" ' * 

"Yeah, where do all those numbers come from?" 

The boy explains how he has arrived at these figures. 
He says that they should use the times for the pedestrians 
crossing Main Street diagonally since a great many will be 
crossing this way when cars are stopped In both directions 
during the WALK light. 

"And our cumulative distribution graph tells us that nine 
out of ten people can cross In fourteen seconds, the WALK 
time right now at the 11^ t." 

"Okay. Now where do you get /the twenty seconds?" 



He explains that the number of seconds cars have to get 
through the light each way can be reduced and that twenty 
seconds seemed to be a good time all around. He shows on 
the board how he has added waiting time for the other cars 
to go (twenty seconds) and for pedestrians to go (fourteen 
seconds) to get thirty-four seconds waiting time for cars 
on either street. People waiting time, he says, is car 
times for both directions (forty seconds) plus sevep seconds 
when the DONT WALK light has begun to flash and pedestrians 
should not start to cross — a total of forty-seven seconds. 
The other children check these figures and the present car 
and pedestrian waiting times; they agree that these sug- 
gested times would shorten the light cycle greatly. 

One child argues that the car time should be increased, 
not decreased, so that more cars can get through the light 
in one cycle. However, the children from the Car Waiting 
Time Group have counted the number of cars that are left 
waiting after a green light and found that only two or three 
carQ in every ten light cycles are unable to get through in 
one green light. They quickly affirm that shortening the 
cycle will not increase this number much, and most children 
agree that cars won't have to wait as long until the next 
green light if the timing is decreased. The boy who has 
suggested the twenty-second time for the cars to go says 
that it will be more fair to pedestrians, who don't need 
more crossing time, but less waiting time. 

The children are generally satisfied with the new times 
suggested, but one child asks: '*What about people who take 
longer than fourteen seconds to cross?" 

*'Cars would have, to wait until people already in the road 
crossed. We could paint white lines for the crosswalk and 
put up a sign telling the driver to wait," another child 
replies. 

The children are pleased with this suggestion and decide 
to include it in a list of recommendations that they plan 
to present later to traffic authorities. 

The teacher asks about the crossing at Main and Maple 
Streets. "Are there gap times long enough for the school 
children to cross safely?" A student from the Gap Time 
Group says vehemently that there are not. The class decides 
to reexamine the histogram on gap times to see what they can 
learn from it. They remark that there are only three gaps^ 
of ten seconds or longer and one gap of fourteen seconds or 
longer during the flve-minujte timing period. (See Figure 
B5-4.')^ "That means that somebody <go|ing straight across the 
street would have only three chances to cross in five min- 



utes, and somebody going diagonally would have only one 
chance," one girl explains. (She reminds the rest of the 
class that most pedestrians cou]# make a "straight" cross- 
ing in ten seconds, and a diagonal crossing, In fourteen.) 

After examining the data, the class decides that cross- 
ing the street diagonally Is not safe at all at this Inter- 
section and Is also not 'necessary since Maple Street has 
fewer cars and a stop sign. The chllden are concerned, how- 
ever, about pedestrians going straight across Main Street. 

"There aren't enough tlmes^en it's safe to cross. That 
doesn't come pUt to even one chance every minute I" 

"The city should put in a WALK light with a ^pugh button 
at least ten seconds long. It costs a few thousand dollars 
but it would cost that much to have a part time officer 
there for a year or two." 

"Yeah» but people need job^ and anyway the light may cost 
a lot to repair. We need^a cop to make sure cars are going 
slow enough. " 

The children in the fourth-grade class in Washinfgion, 
D'.C, constructed histograms of gap times from their 
data collected at 13th and Otis Streets, an uncon- 
trolled -crossing. They saw that there were many one- 
second gaps and very few larger gaps. The median was 
two seconds for each of the five days. On the basis 
of this information they decided to recommend to the 
city traffic department that a traffic light be in- 
stalled at the intersection, (See log by Audrey 
Robinson, ) * J 

As some children feel that the problems anV-e^lutions 
they have proposed would be easier to talk about if they 
rould be demonstrated, a new group of children forms to make 
a scale map of the intersection. Most of the class becomes 
involved in this undertaking when the group realizes that 
it is a mu«h more complicated process than they expected. 
In order to make the map to scale, street distances must be 
measured outside. The teacher draws attention to the USMES 
"How To" Cards on using a trundle wheel; after several at- 
tempts at usiAg a tape measure, the children decide that the 
distance is tjbo great and that using a trundle wheel would 
.indeed be tb^ most practical method of measuring. A group 
of children constructs two trundle wheels (each with a cir- 
cumference of one meter) In tha^.^sign Lab using the "How 
To" Cards. • ^ 



The next few sessions are spent measuring and recording 
distances outside. Lengths «fl well as widths of streets 
between blocks are determined. The children take turns 
handling the. trundle wheel and counting "clicks," which mark 
the nuiEber of rotations. 

The block distances and road widths measured by children 
working outdoors are used by another group of children to 
make the large map. These children first examine the USMES 
^"How To" Cards on scaling. They decide on a scale of 
5ni ^— ^ icm, divide the measurements In meters by five to 
get the measurements In centimeters and begin drawing a map 
In pencil on a large piece of cardboard. Other children go 
over their outlines using brushes, dipped In tempera paint. 
Still others make flat cardboard pieces for cars, lights, 
and people (after measuring or estimating heights and widths 
of these objects and dealing these measurements.) 



Before beginning the scale model of ^the area outside, 
the children in the Lansing, Michigan, class worked 
on a floor plan, drawn to scale, of their classroom. 
Measurements were taken of the room and the furni- 
ture. The children made conversion tables to help 
them with the conversion of measurementa. They de- 
cided on a scale for the model: 1 block represented 
1 foot. The children located the north, MOuth, east, 
and west sides of the classroom and lahmled their 
floor plans accordingly. They placed the furniture 
- pieces on the^ floor plan by using the aam pealing 
system that they had developed to make the furniture 
pieces/ After this project waa completed the chil- 
dren followed the same procedures to construct a irtodei 
of the crossing. (See log by Janet Sitter.) \ 

( 

The children in the Lexington, Masaachuaetts , class 
made scale maps of the streets near the school for 
use in their videotape on pedestrian safety. They 
measured distances outside with trundle wheels con- 
structed in the Design nab. They then decided to 
make a scale model of an^verage^sized car and one of 
an average-sized first grader in order to portray 
graphically to primary-grade children how difficult 
it is to see them at crossings. One group measured 
ten cars, calculated the average size, and made a 
model car out of Tri-Wall and papier mache. Another 
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group made a height chart, measured a group of 
first-grade children, figured their average height i 
and made a model child of papier mache. The group 
reported that the average height of the first graders 
was three feet, the average length and height of the 
cars were fifteen feet and six feet and that the 
models were made on a scale of 3 feet^^ 1 foot. 
They added that tojietermine these figures they had 
to practice converting inches to feet. (See log by 
Robert Farias.) 

# 

While the group finishes the scale map, other children 
form groups to gather additional information. One group de- 
cides to obtain more detailed information on the cost of 
buying and servicing traffic lights and on the wages of traf- 
fic police so that the class can decide which to recommend 
at the uncontrolled comer. Another group looks up accident 
information for the crossings and researches local tra&fic 
laws and enforcement procedures. 

After several mpr|e working and planning sessions, the stu- 
dents decide to recommend in a letter to traffic officials 
that a push button WALK light with a minimum ten-second WALK 
time be installed at the crossing at Main and Maple. They 
explain comparative costs, assuming that the light will last 
for twenty^ars. Tkey decide to point put that the four 
pedfestrian accidents that have occurred at the comer over 
the past five years mighr have been avoided had there been 
a WALK light. 

If the town won't install the light immediately, the 
children recommend the following minimal program: station- 
ing a police i^ficer at the intersection before and after 
^school so that children going to and from school can cross 
safely. 

For the crossing of Main and Chestnut, the class sug- 
gests that the minimum time for cars be reduced" from thirty- 
five seconds to twenty seconds. Since the pedestrians will 
not have to wait so long, fewer will take a chance on run- 
ning across as the light is changing. * 

The group researching local traffic laws has found that 
the town traffic department is the agency that makes and 
enforces decisions on traffic policy. The children in this 
group recommend j/riting the traffic department. The class 
decides to write a letter to the traffic department listing 
the above recommendations. In the reply to their letter 
they are told that a representative will visit the class 
to discuss their findings. 

SO 



The official is very polite and interested in the chil- 
dren's findings when she visits their classroom. She ex- 
amines the children's model carefully and listens while they 
explain each change. She theii tells them that further study 
is needed to see whether the timing of the light at Main and ^ 
Chestnut Streets should be changed, as they recommend. A 
light ^11 probably be installed at some time in the future 
at the uncontrolled intersection at Main and Maple, as it is 
one of several im 'the vicinity where accidents have occurred. 
She promises that a police officer will be assigned as soon 
as possible to direct traffic at the comer before and after 
school. The children are a little impatient with the slow- 
ness of official decision-making, but most are satisfied 
that their recommendations will be considered seriously. 



Looking over the data they had collected, the chll- 
dren in the Lansing, Michigan, class concluded that 
their initial hypothecs was correct: the crossing 
was not safe. They then turned their attention to 
how to make it safe. Their suggestions included the 
following ideas: 

1, Build a skywalk over the street to replace 
the light, 

2, Build a skywalk at Kalamazoo and Allen 
(1 block west) ► 

3, Build under-road passageway , 

4, Make WALK light longer. 

The disadvantages of each were discussed and the 
class decided to ask the other children in the 
school which alternative they preferred. Two police 
officers visited the class to discuss the children's 
work and findings with them. The officers told them 
that changing the timing on the\raffic light would 
be the most practical solution, and they discussed 
changing it only during school hours, (See log by 
Janet Sitter,) 

While working on the Traffic Floki challenge , a fifth- 
grade class in Arlington , Massachusetts, decided 
that altering the flow of traffic nle^ar an unmarked 
crossing was not a practical solution because of the 
heavy volume of traffic. After studying the situa- 
tion, the children recommended that a pedestrian 
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overp^i }A constructed at the crossing. Their so- 
lutioiWcd'thcided with the recommendations of the 
city traffic department, and the following year the 
overj»ass 'was built, (From log by Bernard Walsh J 



The students decide to inform children in other classes 
that they may have to wait a long time at the intersection 
of Main and Maple before crossing safely. They make posters 
warning children to look both ways when crossing the street. 
The class' receives permission from the principal to display 
their posters along with their large scale map of the inter- 
section in the large showcase in the main lobby of the 
school. 



The school safety officer of the Lexington, Massa- 
chusetts, Police Department visited the cia$§, and 
the children made a presentation of their findings. 
They recommended that a sign by posted to remind 
drivers to signal before turning. In responding 
that state approval was required for new types of 
signs, the Department of Public Works advised the 
children to turn their efforts toward educating the 
'public on safety rules. The children then focused 
their attention on making a videotape about pedes- 
trian safety for the younger children at the Adams 
School, (See log by Robert Farias,) \ 



• What problems do you have getting to school? 

• Which streeDs ori the way to school are difficult to cross? 

• What^ do you think makes certain streets difficult to 
cross? ^ , 

• What information do yQu need totfi^d in order tq show that 
a priil^em really exists? 

• How could you organize yourselves to best collect, the 
* • data you need? 



• How could you find out what other pedestrians think of 
this problem? 

• What is a good way to measure the flow of traffic? 

• What is a good way to find out how long it takes to 
cross the street? 

• How can you find out if a traffic light gives a pedes- 
trian enough time to cross the street? 

• How can you determine how fast cars are going through 
an intersection? What measurements do you need to take' 

• What is a good way tp keep a record of your data? 

• How can you make a picture of your data? 

• Are' there big differences between the times various 
people fake to cross the street or cars arrive at 
the intersection at different times of day? IfrSO, 
what could you do about these differences? 

• What possible solutions can you suggest to the problem 
of crossing the street? 

• How could you try out ycfur ideas for solving the cross- 
ing problem without going out there? 

f 

• How could you make an accurate representation of the 
intersection for trying out suggested improvements? 
What measurements arq needed? 

• Uhat will help you convince ottier people your recommend 
tlons will work? * 

• Who would be a ^ood person to discuss your reconanenda- 
tions with? 

• How could you convince other people that they should 
walk or drive more safely? 
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Figure CI -J 



ABSTRACT 

During a class discussion, one child taentioned a danger- 
ous crossing near her Home. The entire class went to ob- 
serve this crossing and to take notes on what they, saw. 
They then discussm^^eir observations , the data to be col- 
lected , and the mfthod of recording their data. They made 
tally sheets, re^^r&d %p the crossing, and collected data 
on crossing times. Back in the classroom, they calculated 
the average and the median crossing times, displayed the 
data on line graphs, and discussed th^ir findings. The chil 
dren discussed their recommendations for changes with a 
local policeman, who suggested^ that they write a petition to 
have their changes implemented. The class sent in their 
petition, and within a week warning signs were placed n^r 
the crossing. Returning to the crossing, the students*ob' 
served that the cars were indeed travelling more slowly. 



My second-grade class was Introduced to Pedestrian Cross- 
ings through a discussion of a record we had heard with the 
theme of **N«ighbors One girl told the other children that 
she had to cross a*%ig, dangerous" street when she came to 
school. As a follow-up activity to hejr comment and a iiat- 
ural way to lead into a Pedestrian Crossings challen^ge^ ye^ 
planned a walk to the girl's (Ellen's) crossing by the em- 
tire class to see if it were dangerous. The crossing, lo- 
cated pn'Mt. Auburn Street at Wl^nthrop St^reet, will be re- 
ferred to as "Ellen'si crossing." I 

Before starting on^r field trip to Ellen's ctossing,S 
we discussed why ye were"^ing and what we were going to dcK^ 
when we got thiere. Our objectives were to see if the class ' 
agreed that Ellen's crossing was indeed dangerous and to 
collect as much data as possible. The class decided that 
the 4ata should include: 
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1. The Tiumber of cars 

2. Whether or not a policeman was assigned to the 
crossing 

3. Whether or not there was a crosswalk 
A. Whether or not there was a light 

5. Whether or not there was a stop sign. 

One pupil suggested that we take notes or draw a picture so 
that "we would remember what we saw." The children took 
paper, books to write on, and pencils along with them on our 
walk. One child's drawing^ of the crossing is shown in Figure 
Cl-1. 

Later in' the day when we were back in the classroom, the 
children and I talked about what we had seen and listed our 
observations on the board. They included the following: 

1. A lot of cars 

2. A, policeman to cross the children 

3. A crosswalk 
A. No lights 

5. A stop sign at the end of Winthrop Street, 
near Mt. Auburn Street 

6. A bus stop very near the crosswalk 

7, Mt, Auburn Street with t^o way traffic— four 
lanes and Winthrop Street with two way 
traffic — two lanes \ 

8, When kindergarten children and Lunch Aides were 
crossing we noted that everyone waited for the 
signal from the policeman and walked inside the 
crosswalk lines. 

Only three questions that ne^ed investigation were raised 
by the children: 

1, How long is the policeman on duty? 

2. How fast do the cars \o1 

* 3. How would you cross a policeman weren't there? 

The class decided that we would work on answering some r 
of these questions. But_first, we;y;ieeded folders in which 
to store the inf ormatiolji w^Sw^id collect—our drawings, ob- 
servations, and data. We used sheets of paper which were 
twelve by eighteen inches and cut them in half, the short way 
to make six by eighteen inch folders. 

At this point, the children became Involved in experimen- 
ting with various tools and skills which would be useful for 



making observations at Ellen's crossing. A trundle wheel 
left In the room sparked curiosity; two girls were determined 
to find out what It was. After a certain amount of play that 
took place with the Instrument failed to establish Its pur- 
pose, I tried to subtly direct them to the' "How To** Cards. 
They took the hint and quickly located the cards. Using the 
cards, the trundle wheel, and a yardstick Susan and Ellen 
discovered that the trundle wheel was a yard measure. /In 
their spare time the two girls helped other classmates dls- • 
cover the trundle wheel. 

Since both girls' interest was extremely high, I felt that 
It would be a good time to let them experiment with a stop- 
watch to discover how it works as well as how and when to use 
it. Together, the girls were able to do this. 'Once the 
girls understood the stopwatch, they helped others in the 
class to understand it and use it. The children discovered 
that one minute equals sixty seconds. Students were busy 
timing any activity that took plice, for example, getting 
the milk, getting the lunches, trips to the bathroom, etc. 

Out of concern for the youngsters' safety while on a 
field trip to a main street, I felt the need to show two 
films on safety )and working with others. The viewing of the 
films and ^he discussions that followed helped the children 
to see the problems created by busy st^reets'and to try to 
solve them. 

In mid-October the children became involved in mapping 
activities. Children were given magnetic compasses without 
being told what they were. After eliminating the possibility 
of their being tools to measure the temperature of air an^ 
establishing that they were waterproof, I suggested that they 
take the compasses home to figure out their use. One student 
i[\ the class discovered what his compass was before the day 
was over; others learned of their use at home. 

Children constructed directional signs for the classroom 
using the compass. The entire class used the compasses to 
determine where the signs should be placed. Many repeated 
the activity in their homes. Activities did not stop there; 
one student used sc compass to determine which direction 
windows that were used for growing plants faced in his par- 
ents home. 

We decided to make another trip to the crossing to use 
some of the skills we had learned for making observations. 
Since we were going to collect data on crossing times, I 
showed the children how to make a tally sheet listing the 
names alphabetically on the left of the paper and marking 
4 inch interval's across the top from point A. Lines were 



drawn and the number of seconds marked along the top.^ (These 
nu/bers were later changed by the children when they began ^o 
time the crossings.) All of the children were extremely in- 
terested' in the project; excitement spread as the children 
bega'n to realize that each one of them would be timed cross- 
ing the street. ^ 

We made trips to the crosswalk for three half-hour time 
periods over three days. On the third day the Children com- 
pleted their tally. They strongly urged that I be timed 
crossing the street. ' I complied I During the time it took 
for the class to make the tally, some of the children made 
certain observations: 

1. From the east there is a bend in the road that 
makes it difficult to see cars coming towards 
you 

2. .There is a tree and a pole which interferes with 

vision when crossing the Street north to south 

3. A "non-stop" bustjets down Mt. Atiburn Street 
from the west 

4. The Watertown/Harvard Square local stops very 
near the crosswalk — sometimes on the crosswalkl 

5\ More accurate results are obtained when all the' 
kids are wocrking on "one new job" 

6. A policeman is at the crossing when students 
arrive iti the morning and l^ave in the^dftfer- 
noo^. He is also there when the kindergarten 
children arrive and leave. 

The children made a list of probletiis still to be solved. 
These included questions such as: How rtany cars travel east* 
and west during a given period o^^ time? How fast are cats 
travelling? How much time between cars? 

During. the next session in the classroom the children 
ysed their individual tally sheets to find the median and 
the averd^e crossing times. I read the "How To" Cards aloud 
and explained; what we were finding. The children decided f 
that we should add five, numbers at a time. I did" the com- 
putation at the blackboard ^ind encouraged all those who were 
Able to do the same at their places. The average time needed 
to cross was 11 seconds. 
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11 8«c. +10 sec. + 11 sec. + 12 sec. + 14 sec. 
9 9 9 13 10 

9 -11 9 ^17 11 

9 14* 9 14 - 

12 10 10 '10 _ 

50 sec. 54 sec. 48, sec. 66 sec. 35 sec. 
50 sec. 

54 sec . \ 11 seconds (average) 

48 sec. 23 people 253 seconds 

66 'sec. r • ' , 

+ 35 sec . / 

, 253 sec* 

^ ) 

The children had difficulty finding the average but under^ 
stood and enjoyed the process of finding -the median, which 
turned out to be 10 seconds. Again I read the "How To" 
Cards to them. Splendid questions grew out of ^this activity. 
For example : ♦ ■ 

• Weri&xifin Rpople "more observant in their crossing 
than on^ person alone? 

• What happened to the boy who took 17 seconds to 
cr6ss? , 

• If ten people took les^than'll seconds, could 
more people cross in less than 11 seconds? 

The next sessions were spent graphing the results of the 
field trip to the crbssing. In a directed lesson the class 
discussed and reviewed how to make a line chart. An example 
of their work is shown in Figure Cl-2. Discussions showed 
the following: 

^ ' \ ' . 

1. Students had discovered that the line chart Is 
much easier to read than the tally sheet. 

2. Something wa^ wrong with Raff i*s -timing (17 
seconds); perhaps the person handling the 
stopwatch failed to stop it on time. 

3. Children checked the chart to see that all 
"like" amounts of seconds were placed 
correctly. 
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Children decided that lA s^econds to cross the 
street was too long according to the facts. 
They attributed that time to walking slowly or 
to waiting for cars that didn't stop. 

Most students decided that 11 seconds sounded 
reasonable for an average. Thejy understood at 
this point that the average means the time it 
took most people to cross that particular 
crossing. 



The youngsters wjere very pleased with their work. Some boys 
and girls took ttelr graphs home, and others shared them with 
other classes. 

After Winter Recess the class reviewed the work that had 
been done on the challenge and made a list of recommended 
changes for the crossing: 

1. The crosswalk on Mt. Auburn Street and Wlrfthrop 
Street should be changfed to the other side of 
Wlnthrop Street. 

2. A warning sign should be posted on the north side 
of Mt. Auburn Street facing the cars coming from 
the east. ^ 

3. A warning sign should be posted on. the south side 
of 'Auburn Street facing the cars coming from 
the west . " .y^^^ 




The class scheduled a visit with Police Lt • Kelly of the 
Traffic Division to make a presentation "describing our activ- 
ities from. September to January as well as' our recommenda- 
tions. Lt. Kelly listened to the children as they explained 
the reasons for their recommendations: 

1. The crosswalk should be mov^d because there is' a 
bus stop right next to the crosswalk. The buses 
stop on the safety crossing which is dangerous 
for the children who have to cross the street. 

2. There are no signs to warn drivers of a crosswalk 
or school crossing; some should be posted. It 

is difficult to see oncoming traffic due to a bend 
in the road in one direction and trees and poles 
in the other direction. 

Lt. Kelly praised their work and explained the reasons 
for the placeritent of the crosswalk. The crosswalk was 
placed next to the bus stop on purpose. . It was felt that 
more* people would use it to get to and from the bus stop 
as well as to the stores which were nearby. 

He asked the children toi write a petition of their re- 
quests for changes and sendWt to him; he promised that he 
would take action ^rom there. At the end of February the - 
petition was sent. A copy of the petition is shown in Fig- 
ure Cl-3. ^ 




HOSMBiR SCHOOL 



CONCORD ROAD 
WATIRTOWN. MASSACHUSETTS 02I72 
PhOni §24-9931 



JOHN J HARRIS. PniNCiPAL 



February 26, 1973 



To Whom It may Concern, 



We, pupils of Room 111 of the Hosmer School, wish to present the 
following petition: 

1. We ask to have the crosswalk on Ht. Auburn St. and Winthrop St. changed 
to the other side of Winthrop St. 

2. We ask to have a warning-crossing sign on the north side of Mt. Auburn St. 
facing the cars coming from the east. 

3. We ask to have a warning-crossing sign on the south side of 14t. Auburn St. 

facing the cars coming frotn the MflBfi / 

****** 

« (1) From our observation and collecting data, we have observed the 
Watertown Square bus, going east, stopping on the crosswalk when using the 
bus BtX>p, On the north side of the crosswalk there^is a private garage. > 
The owner's car backs onto Mt. Auburn St. right across the safety walk. When 
we tried to otoss the, walk, we had a long wait, since autos from both 

' directions are many and travel so fast. No cars, at anytime, stopped to let 
us cross. On the north side of the crosswalk, there >8 a bend on the road 
before the crosswalk, thus making the pedestrian's job of seeing on-toming 
cars almost impossible. At the same place, there are three trees and one 
pole that Mock the view of the pedestrian who is crossing to the south side, 

^2^3!!^here are no signs, on either side of Mt. Auburn St. to warn the drivets 
of a crosswalk, or children crossing, or the like. 

We feel this change and these additions will make the crosswalk safer 
for pedestrians. ^ . ^ 

• er^/}d^ ^r^^f ^^^.^^^'^^''^'^^ Than), you. ' , • 
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The children had an immediate response to tfielr petition. 
Lt. Kelly Issued orders to have a warning sign for drivers 
placed near St. Theresa's church on the NE side of Mt. 
Auburn Street. This was done within days. On March 16th 
the class walked to fllen's crossing. We observed that cars 
slowed down as they neared the intersection, whereas before 
the sign was posted, they had continued at a fast speed. We 
all walked towards the east and looked at the new sign. The 
children were very proud that their efforts had brought 
about a change. A second "used" warning sign had been posted 
near the crosswalk. In the spring the crosswalk lines were 
freshly painted. 
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LOG ON PEDESTRIAN CROSSINGS 



by Audrey RobinBon and 

Gloria* Doms* 
Saysond School, Grade 4 
Washington, D.C. 
(February-June 1971) 



Data Collected at Georgia Ave. 
and New Hampshire Ave. 

Traffic 

Figure C2-1 



ABSTRACT 

In this class the challenge was introduced during a dis^ 
cussion of the. safety features and hazards of street cross- 
ings near the school. The children studied both a* con- 
trolled intersection (stop sign) ,and an uncontrolled inter- 
section. They collected data on the time students took to 
cross and on the arrival times of cars and calculated gap 
times between cats. The data was then displayed on bar 
graphs, histograms, and line charts, and average and median 
times were found, • The students simulated the activity at 
one intersection by marking it on the floor and having class 
members act as pedestrians and as cars. They discussed the 
effects of age and physical handicap on crossing times and 
offered recommendations for alleviating these situations. 
They discussed the differences between the controlled andf 
the uncontrolled intersections and the implications of these 
differences for pedestrians. The class presented their find- 
ings to the city Department of Traffic but were told that 
their proposal to have a traffic light installed at the un- 
controlled crossing was not feasible. 



During the second half of the school year, we asked our 
fourth-grade class to comment on the problem of pedestrian 
safety at street corners. Reasons for obeying traffic sig- 
nals and signs, crossing streets only at corners, and not 
playing in the street were discussed. The class was aake() 
to think about thie particular comets around the school: 
Do you know anything al)out.the streets you cross when you 
are coming to school? What makes a "bad" street? 

Some children mentioned two intersections near the school 
that were especially bad: at 13th and Otis cars speed down 
the hill, and there is no traffic light or patrol at the 
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DMta Collected at Spring Road 
and New Hampshire Ave, 
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bottom; at 10th and Spring Road the patrols have difficulty 
in helping the children to cross. We decided our fitture 
course of action would be to make a list of the problem 
crossings, then actually visit them to see If we could find* 
out what was 'causing a pedestrian hazard. 

'A list of questions to be explored evolved /rom our dis- 
cussion: 

What light should we use to cross the street? 
I What do the red, yellow an^ green lights mean? 
How should we look before crossing the street? 
Why do we have one-^way streets? 
How do drunk drivers keep their Ileuses? 
What does a U-turn mean? 
Should we obey the traffic laws? 
Do we have school figns? 
What, is the speed limit? 
Are stop signs necessary? \ 
Do our patrolboys help? 1 

Should we check our 'cars b»ore taking a trip? 

I 

During the next few weeks the class visited nearby inter- 
sections to collect data. The children kept logs of the 
time it took then to cross the street at* the intersection of 
Georgia and New Hampshire Avenues and at the intersection 
[of Spring Road and New Hampshire Avenue, and each student 
'made a graph showing the latter data. The individual was re- 
presented by a block on the vertical axis; the crossing time 
in seconds by- a number on the horizontal axis* The traffic 
logs are shown in Figures C2-1 and C2-2, and one of the stu- 
dent's graphs is shown in Figure C2-3. 

After discussing our observations, most of the class ^ 
seemed to think a traffic light instead of a stop sign 
should be ^lacfd at the corner of New Hampshire Avenue and » 
Spring Road. They also expressed the opinion that the time 
for pedestrians crossing at Georgia and New Hampshire Ave- 
nues should be lengthened. 

The next week, the class simulated cars and pedestrians 
at an intersection. A'ttock intersection was set up by using 
plastic strips; a gray strip represented the curb; a green 
strip, grass; a white strip, the streets flha tlass decided 
our intersection was an uncontrolled comer because it had 
no light or stop sign. We reviewed terminology — pedestrian, 
police officer, uncontrolled vs. controlled corner — and then 
asked one student to play a pedestrian atid two students to 
be cars. Our pedestrian crossed the street safely but wai 
criticized for her failure to look both ways. 

lOi 
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DMtM Collectmd it Spring Road and Hew Hawpshire Ave. 





Figure C2-3 
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The cars were instructed to keep moving, bringing up the 
problem: How will our pedestrian be able to cross the 
street in heavy traffic? The class suggested that a traf- 
fic light might be installed at the corner. A model traf- 
fic light had been constructed by the teachers* and was now 
brought out and "installed" at the corner. Obeying the 
traffic signal, several more pedestrians and cars crossed 
the intersection. 

We had previously dra%ni a graph on the chalkboard showing 
how long it took the children to cross an intersection. We 
asked them to look at that graph now and find the longest 
amount of time. They found that three students had each 
needed nine seconds. We then discussed the following prob- 
lem: If the length of the proposed WALK light was only a 
little longer than nine seconds, how would a handicapped or 
slow-moving piirson be able to cross this street safely? The 
class offered these recommendations: 



*The children might also consider constructing one: 
log of Robert Farias.— EB. 
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1. Have a patrolman at every corner. 

2. Have a walk b^utton for pedestrians. 

3. Have Islands for all streets to help handi- 
capped people. 

4. Lengthen WALK lights. 

A visiting police officer discussed the feasibility of these 
recommendations with the class.* 

The children spent quite a bit of time over a three-Week 
period collecting data on the number of cars that passed 
the corners of Spring Road and New Hampshire Avenue, New > 
Hampshl^^and Georgia Avenues, and Spring Road and 10th 
Street:^ 

Sp^ring Road and New Hampshire Avenue 



Monday 16 

Tuesday 28 

Wednesday 43 

Thursday « 32 

Friday 19 

New Hampshire and Georgia Avenues 

Monday ^ 43 

Tuesday 45 

Wednesday 63 

Thursday 40 

Friday ' 62 

Spring Road and 10th Street 

Monday 26 

Tuesday 14 

Wednesday 13 

Thursday 15 

Friday \ 16 



This data was used to learn averages. The children were 
shown how to find the average by adding all .the quantities 
In a given set of numberi to get the sum, and then dividing 
the sum by the total number of quantities.* A sample of 
one student's work Is sh6wn in Figure C2-4. 



*The average rate of traffic flow can be calculated by 
dividing the average number of cars by the observation time. 
—ED. 
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The children were alsd asked to find their average cross- 
ing time by looking at a graph previously drawn on the board: 

/ Name of Student 



Randall 
Kim 

.Cheryl 
JacKie 

Toyer 

Sharon 

Karen 



123456789 
Ntimber of Seconds ' 



y adding^ 
cars-'CToss-" 



As expected, most children were unable t6 estimate simply 
by examining the graph. They found the average by addin| 
and dividing ad they had done with the number of c^ 
ing the three intersections. 

The following week data collected at Spring Road and New 
Hampshire Avenue was used to extend the children's ability 
to construct graphs. We asked the children how many seconds 
it took each one to cross and wrote those numbers on the 
board : f 



8 


9 


10 


• 8 


7 


7 . 


8 


7 


10 


6 


9 


^8 


10 


8 


10 


9 


10 


10 


9 


6 



The children were asked » How many children crossed**the 
street in six seconds? They responded, two children. How 
many crossed in seven seconds? They i^esponded, three; 
eight seconds* five children; nine seconds, i four children; 
ten seconds, six children. 

Each child was given a piece of graph paper and asked to 
rul^ from 1 to 10 on each axi(.s. i^e tbrizontal numbers 
would represent seconds; ver^ic^l nuners would represent 
the number of children that crossed the street. They were 

U'J7 



55 






asked to find on the vertical axis the number of children 
crossing, to follow thAt line across the paper, and to stop , 
at tfie number on the horizontal axis showing the seconds it 
took them to cross* When this was done for all the numbers, 
the children shaded in their bars with crayons. Referring 
to the histogram, they "Answered these questions: How many 
children crossed the street in nine seconds? They responded, 
four children. How many cjossed in six seconds? They re- 
sponded, two children; ten seconds* six childrfn; seven 
seeonds, three children; eight seconds, five children. Wl\et 
is th^ total number of people that crossed? The children 
repl'iedy twenty people. A sample histogram is shown in' 
Figure C2(-5.* 



Q 




Figure C2-5 

Two weeks later, starting on a Monday, the children again 
visited the intersection at Spring Road and New Hampshire ' 



Left coltmna show arrivAl times; right columns 
shOH gap times. The first ^ap time in each 
column includes the remainder of thirty seconds 
left in the previous column. — ED* 



Figure C2-6 



1 no 



*At some point in the unit the children will have to calcu- 
late the average or median time needed for a person to 
cross the street in order to apply this data to the prob- 
lem of finding out whether a control is needed at the in- 
tersection. The median crossing time is much easier^ to 
find than the average; for the above data it is the lOth 
crossing time in. order of size, namely 8 seconds. A com- 
parison of this median crossing time and the median gap 
time between cars is a good basis fot planning e control. 
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Avenue (an intersection with a stop sign) each day at 1:00 
p.m. for the week. They used a stopwatch to record data on 
arrival times of cars during a four-minute period at the 
crossing across from the stop sign. Each day, after re- " 
turning to the classroom, the data on arrival times was put 
on the chalkboard and gap times were calculated by sub- 
tracting successive arrival times. The data given in Figure 
C2-6 is for Thursday of that week. 

Once gap times were calculated, the children had to tally 
to see how often each gap occurred. They found the largest' 
gap time, numbered on the chalkboard from one to that number, 
and pi^oceeded to tally as shown in Figure C2-7. 

Each child was given a piece of graph paper to make a 
picture showing the gaps in traffic for that day. One stu- 
dent's histogram is shown in Figure C2-8. 



Controlled Intersection at Spring Rd. and New HasS>shire Aj^e, 



There are actually fifty-one cars in this ilst< 
—ED. 

Figure C2-7 




Figure C2-8 

ERIC ^ 




We followed this procedure each day for the week, vmiting 
until Wednesday to introduce the concept of median. After 
the children's graphs were completed, we asked them to look 
at all <he gaps and see if they could tell which number 
would be the middle number. Th^y made several guesses. How 
could we find out for sure? One suggestion was to look at 
the niimUers and' pick the middle niimber. After some discus- 
sion we introduced and explained the concept of median (see 
Glossary) . The children suggested that we write down in 
order all the numbers, counting to find out how many we had. 
The number in the middle would then be the median. Thurs- 
day's data is shown in Figure C2-9. 

The fact that there were a number of items in our list 
presented a problem. The class decid^ that if the nuri)ers 
in the middle were the same, then we could use either nu]ri>er. 
The med^ns for the five days were all three seconds. 

In comparing their^ crossing times with gap times, the 
children realired by looking at the daily histograms that 
there were several gap times equal to or larger than 8 
seconds when they could cross the street.* 

The following week the class wanted to make a large his- 
togram showing what traffic looked like at 1:00 p.m. for , 
four minutes 'during the five-day period. Each day's tally \ 
of gap times was^ut on the board and totalled to obtain a 
cumulative frequency: 



*To make a recommendation for a traffic control for the in- 
tersection, the children will want to find out if the traf- 
fic pattern varies .according to the day and to determine an 
average pattern* Ascertain gap time or range of gap times 
could be studied. Since the median crossing tlme,W)is 8 
seconds, a range of gaps of 8 seconds or more would indi- 
cate possible crossing opportunities. A question to ask 
the student is, "About how long do you have to wait fot a 
long enough gap to cross?" The number of gap times of 8 
seconds or more for five days (rom the chart on the next 
page is as follows: Monday, 8 gaps; Tuesday, 10 gaps; Wed- 
nesday, 10 gaps, Thursday, 11 gaps; Friday, 3 gaps. When 
these numbers are arranged in order of size (3» 8, 10, 10, 
11), the median number is the third: 10 gaps. That means 

"^that on most days a person %rho takes 8 seconds to cross 
the street would have ten opportunities during the obser- 
vation period of four minutes at 1:00 p.m. 

The children might also compare gap times and crossing 
times by making a slope diagram. (See Glossary and "How 
To" Cards. )~ED. 
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The actual histogram the class nade ;ls too large for re- 
production here, but a small version appears In Figure C2-10. 
The class reviewed the meaning of median and agreed that 
with numerous pieces of data the median is easier to calcu- 
late than the average. 

The principal attended thi^ session and expressed concern 
about the safety of the intersection at Spring Road and New 
Hampshire Avenue. She agreed to take a report on this sitii- 
ation from the students to higher authorities to see if 
something could be done about the problem. 

Since most of our data so far had been collected at Spring 
Road and New Hampshire Avenue, an intersection controlled by 
a stop sign, we decided to make a survey of an uncontrolled 
intersection, 13th an^ Otis Streets. The childrefi had pin- 
pointed this intersection as particularly bad because it is 
at tlie bottom oft a hill •do%m which cars speed. Our objec- 
tive was tt> write *and forward another report to the 'Depart-: 
ment of Traffic in Was||iington, D.C., tol see if we could get 
some type of control for this iiftersection. 

We spent fi^ lunch hours at 13th and Otis timing car ar- 
rivals for four plnutes at the intersection. We followed 
the sluae procedure as described for Spring Road and New 
Hampshire Avenue^ calculating and tallying gap times and 
finding the median when we returned to the clas|irooa each 




day. The following data shows cumulative frequency of gap 
times at 13th and Otis Streets » an uncontrolled comer, at 
1:00 p.m. for four minutes over a five-day period:* 





Mon. 


Tues. 
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Rather than making histograms of the information, the chil- 
dren made line charts such as the one shown in Figure C2-11* 

*This data can be compared with the data from the controlled 
intersection by noting that the medi^ gap time for e^ch 
day is 2 seconds compared to the median gap time of 3 sec- t 
ends for the intersection with the stop sign. Another com- 
parison can be made by finding the median number of gaps 
equal to or more than the median crossing time for the fi¥'e» 
days. Assuming that the median crossing time is agaitfo 
seconds, the numbet of such gaps for the five days a,re re- 
spectively, 9 gaps, 1 gap, 11 gaps, A gaps, 5 gaps. The 
median number of gaps equal to or ^more than 8 seconds is 5. 
This means that .a person would have only five opportunities* 
to cross this uncontrolled intersectioii in tlie observation 
period of fouic minutes. ~ED. • ^ * 



Ue compared daily line charts of 13th and Otis with histo- 
graM nade aaveral veeka earlier of Spring Rof^ and New 
^mpahire Avenuet diacuaaing differences in frequency of gap 
times between the controlled and uncontrollefl intersections 
ind what that might mean for the pedestrian {attempting to 
croas. 

The children organized their statistics and sent them 
along with a letter to. the city Department of Traffic. Be- 
fore the ead of the school year, the traffic department sent 
a representative ^o talk with the children about their pro- 
posed changes. The official told the class that since the 
uncontrolled intersection at 13th and Otis Streets was lo- 
cated at the bottom of the hill, it would not be feasible 
for cars to stop in time for a traffic light at the speed 
they would be travelling. He suggested that the class should 
inform other children in the school to cross at the next in- 
iaraection, which had a traffic control and was therefore ' 
considerably safer. ^ 
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3. LOG ON PEDESTRIAN CROSSINGS 
by Janet Sitter* 

Allen Street School, Grades 4, 5 
Lansing, Michigan 
(Novaaber 1971-June 1972) 



ABSTRACT 

In their studyf of d 2>usy street and^ a controlled crossing 
near their school, this class first CMTrted the number of 
cars passing in each direction on two ^different streets and 
compared the median and average nwiiber of cars for each 
street. They discussed representing the data on a pictc 
graph but decided a bar graph was 'more accurate. They 
measured student crossing times, both for indi\riduala and * 
groups, and compared the median and average times with the 
time the WALK light was on. They represented the data on 
both bar graphs and line charts. In the Design Lab they 
constructed trundle wheels that were used to o2)tain measure-^ 
ments of the crossing area for the^cale model that the 
class later constructed. They discussed their methods of 
measurement and the accuracies of each and constructed a 
conversion chart for measurements* They listed suggestions 
to make the crossing safer, including a pedestrian overpass, 
and discussed the advantages and disadvantages of their 
recomaendations with local policemen. The class decided 
that further study was needed and that lengthening the dur- 
ation of the WALK light was the best alternative for the 
expense involved < 



[ 

During about six months of the 1971-72 school year, my 
class of fourth and fifth graders worked on the Pedestrian 
Crossings challenge. We normally worked in forty-five 
minute sessions, three' times a week. 

We started by dlscussli^g Kalamazoo Street, which is the 
street most children have to crosB to get to school. The 
children argued about whether or not Kalamazool Street was 
a **busy** street. They decided that in order t^ judge, they 
would count the number of cars which traveled the street. 
They suggested also counting the number of cars on Michigan 
Avenue, the main street in town and a six-lane road. The 
two sets of data could then be compared. 



^Edited by USMES staff 



Before going outside ve dlecueeed how ve vantW to col- 
lect and record the duta. ^The children decided to break 
into four groups so thst two groups could count the cars in 
each direction and check the accuir«cy of each other's count-r 
Ing. We also discussed recording t:he date, time/ and lo- 
cation each ^ime we collected data'«v«*., ^ 

Once outside, twb groups statioti^"; themselves about 500 
feet fpart on the north side of Kalamai^oo Street and counted 
the cArs heading west, while the other two groups stood 500 
feet apart on the south side and counted the traf f ic^avel- 
ing east. After counting for thirty minutes, we went back 
to school and examined our data. 

The children were upset to discover discrepancies in the 
totals. One groMp keeping track of cf^s going west counted 
fifty-two and the other counted fort^pne; tl^ groups count- 
ing traffic head Ing, east coonted seventy-nine and fifty-six. 
After some discussion it became apparent that the groups 
were using different criteria to decide whether or not to 
count a vehicle. For example, some groups counted bicycles 
and some counted cars as soon as they appeared , even though 
they sc^etimes turned before reaching the children. The 
class then discussed how they could be mbre accurate when 
collecting data in the future. 

The children discussed what to do with the two figures 
they had for each di^ction and decided to take the middle 
number (median). Then we talked about averages, and they 
decided that taking an average would be better in this (ftise. 
They found the averages to be forty-seven cars heading west 
and sixty-five cars heading^|^st during the half hour of 
observation. They discussed^^rhy more cars were traveling 
east; the university, the freeway, and the shopping center 
were offered as likely destinations. . 

The following day, the children counte#tcars on rfAihigan 
Avenue. They were better organized and counted more ac- 
curately. They counted a total of 249 cars during a half 
hour's observation, 96 traveling east and 153 traveling west. 
They compared these figures with the totals for Kalamazoo 
Street and concluded that although Kalamazoo was busy, 
Michigan was still busier. They enthusiastically agreed 
with the child who commented, "And now we know for sure; 
we have prcx^fV^ 

Back in the classroom, the class discussed ways of pre- 
senting their data. The children first suggested drawing 
a street with forty-seven .cars heading one way and sixty- 
five cars heading the othetv^v After discussing the diffi- 
culty of drawing so many cars^ they suggested representing 
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each c^r with one dot and had the tocher drawihg the fol- 
lowers picture on the blackboard: 
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The children were dissatisfied with this picture of their 
data. They commented that the dots were confusing_and re- 
quired as much work as writing out the information. Finally, 
several students suggested making a |raph. After much dis- 
ciission, they settled on a bar graph like this:* 



1 i 
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*The children might discuss whether another scale on the 
tical axis would show the 4ata more clearly. This problem 
arises in many UStjifiS d^^^its . See Background Paper, GR 3 
Using Graphs to Uhdersi^and Data * — ED, 



The class ilfrscussed the controlled crossing at Kalamazoo 
and Shepard Streets, focusing on why they felt it was unsafe 
and what they thought could be done to improve it. They 
were certain the light was* not long enough to allow for 
crossing gafely. They estimated crossing times, but their 
guesses were widely divergent and consixlerably off base. 
For example, here are some o^ their estimated crossing times; 

^ Roger 1 second 

Kevin 5 minutes 

Lydla 1 minute 

Mary 30 seconds 

Finally, they agreed that they should find out how long it 
Actually took to cross by ^in^iiig each other. They felt that 
they ought to time the light as well. 

The discussion progressed to things that help us cross 
safely. The list included the following items: 

1. Traffic lights. 

2. WALK - DON'T WALK lights. 

3. Traffic signs such as "Stop" and "Yield." 

4. Crosswalks. 

5. Crossing ^lards or policemen. 

6. Skywalks (pedestrian overpasses)* 

7. Pedestrian tunnela under the street. 

After using the "How to Use a Stopwatch" cards to learn 
about stopwatches, a group of children went outside to»tlme 
^ch other crossing the street and to time the light. They 
discovered that while the WALK sign was on for eight seconds^ 
three of the eight children in the group took longer than 
that to cross. Here d,s the crossing time data they ga^thered: 

Barbara 10 seconds 

Monte 9 seconds 

Fred 8 seconds , 

Vicky 9 seconds 

Sheila . 7 seconds 

Ernie ♦ 8 seconds 

Jim 8 seconds 

Mary ^ 7 seconds ^ 
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Figure CS-l 



The next day another group timed each other as they crossed 
Kalamazoo Street and obtained similar results* 

After' examining both sets of crossing time data, the 
children computed the median and the a.verage and discussed 
/the difference between the two. They ^elt that finding th^ 
median was easier. They discovered that the median cross*- 
ing time wa& 8% seconds and the average, 8 8/19 seconds, 
both slightly more than the time the WALK sign stayed lit. 
Then each child graphed the crossing times for his group 
.and wrote an explanatory "white paper" to accompany the 
graph. They knew what^data they wanted to include in the 
graph, but only af ter« much discussion did they figure out 
how to set it up. Figure C3-1 shows on^ of their graphs 
of individual crossing times*^ . ^ 

While discussing the, crossing, tl&e data, the children 
observed that a group of children would take longer to^Vcross 
than an individual and that groups crossed dally in the 
morning, at lunch tlrne^ and iu the afternoon when it was 
time to go home. They decided to time each other crossing 
in groups and also to time groups of other chi].dren as they 
crossed on their way home. ^ 
. ^the class went out to the intersection and timed groups 
ranging in size from one to six children. Here is their 
data: 

1 person 9h seconds 

2 people 8^ seconds 

3 people ^ 10 seconds 
A people 10%'secoi^s 

* ' 5 people 9h seconds / 

6 people 13^ seconds 

In the- classroom they graphed their results and wrote ac- 
companying "white papers". One child ^s line graph of these 
group crossings is shown In Figure 63-2. 

The children also timed groups of different numbers of 
students crossing Kalamazoo Street after school ended the 
next day. They figured that the average number of children 
in a group was ten and that the average crossing time was 
1Q.4 seconds* 



/ 

*The children might pool their data and Construct a bar 
graph of the number of children versus crossing time* — ED.. 



^'l^^tUdU^'^ Here is the data they collected on these groups: 
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Figure C3-2 





No. of 


Time 


Group 


Children 


(seconds) 


■t 
1 


. 5 


4 ' 


2 


8 


8 


3 


12 


5 


4 


11 


12 


5 


13 


15 


6 


15 


16 



They made graphs of these crossing times^ also.* 

Looking over the data they had collectetf>- the children 
concluded that their initial hypothesis was correct: the 
crossing was not safe. They then turned their attention 
to how to mike it safe. Their suggestions included: 



^1. 
2. 

3. 

4; 



Build skywalK over street to replace light. 
Build skywalk at Kalamazoo and Allen (one 
block west),. 

Build under-road passageway. 
Make WALK light longer. 



The disadvantages of each suggestion were discussed, 
children decided that problems with the skywalk were: 

Some children would be afraid to use it and 
would cross the street anyway. 

2. Some children would piish and shove as they 
used it and someone might fall off. * 

3. Some people can't climb stairs. 

4. It could break. 

Disadvantages to the tunnel were: 

^ 1. It would be dark and people would be afraid to 
use it. 

2. Dope pushers and muggers might hang out there. 

3. Some people can't climb stairs. 



The 
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*The children might look for a way to present both aets of 
data on Qne graph m * See Background Paper > GR4 Representing^^ 
Several Sets of Da.ta on One Graph* — H)* 
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Finally, making the light longer had the following problems 
associated with it: 

1. Cars would anticipate the light change and - 
move too soon anyway* 

2. When only one person had to cross » cars would 
have a long wait for no reason^^ 

3* Too many cars would be lined up waiting ta move. 

One child suggested that we ask the other children in the 
school which of the three alternatives they preferred.. An- 
other child proposed that we make a drawing or a model of 
the area, including the skywalk, the tunnel, and the traffic 
light so that we could show the other classes what we were 
talking about, pie other children liked the idea of making 
a model. They began to think about how to measure di^ances 
Outside so that they coixld construct a model to scale. They 
discussed using rulers, yardsticks, tape measures, and string 
to measure distances, and then talked about what sorts of 
things should be measured outside. 

The children's discussion about how they could measure 
the width of Kalamazoa Street went lijke this: 

Use a tape measure! 
That*s too short. 
Tie some together. 

That's too hard and no good for measuring. 
How about yardsticks? 

Are you kidding? WeM get killed it'd take 
so long. 

I got it I Tie a string around a pole op one 
side and then pull it across and tie around a 
pole on the other side. Then measure the, string. 
No good I The cars would break it when they 
went by. 

Put the string up h^h so they can go under It. 
What about trucks atwx buses then? 
So use a ladder and get way up. 
Never mind the poles. When you tie it to a ^ 
pole you make it longer than the street. 
That takes too long. 

I knowl One person liolds one end on one side 
and someone else walks across the street with 
the other end. Then put the string down and 
let the cars gO over it until the light changes 
again and then you can wind it up. 



S: 
S: 
S: 
S: 
S: 
S: 



S: 

S: 
S: 
S: 
S: 



Ss 
S: 



S: Then what? 
' S: Bring It back Into the room and measure It I 

Others: Okayl ... .Guess s6....That*s thp best idea yet 

The next day I brought in a trundle wheel, and it didn t 
take long for the children to figure out what it was for. 
They examined it thoroughly and then measured the room and 
hall. Then they decided to make jirundle wheels in the 
Design Lab and use them to measure distances outside. 

The children worked on making trundle wheels in the 
Design Lab for several veeks. After cutting circles out' of 
Tri-Wall they measure4 Ground them using different materials 
They started using yarn and string but noticed that it 
stretched and gave different measurements each time*. One 
studeat^Jthen^ggested^uMng^wire^and they agreed it ^ 
was best. Most of the Circles were within ja half inch of. 
thirty-six inches, but the children were not satisfied, so 
they planed and sanded them down. After attaching the cir- 
cles to the stick handles and trying them out, the children 
discovered that some of the wheels were wobbly.. .They de- 
cided that- they had made the axle holes too big, and they 
drove pegs thrdugh the holes alongside the aide to correct 
the prol^lem. One student also tried ,to find a way to 
attach a counter to the trundle wheel which would automat- 
ically keep count! of number of revolutions. 

A group of children also worked on .making angle finders 
in the Design Laib to use while gathering measurements out- 
side for their scale model of the school ar^ They looked 
at the cards on "How to Find the Height of aTiuilding or a 
Tree" for information on possible methods of measuring high 
objects., Then they worked on making several angle finders. 

The children worked in the Design Lab about once everff 
two weeks for an hour or so. They finished their trundle 
wheels and angle finders in about five sessions—or ten 
weeks.* ^ \ 

During several sessions two groups of fchildren experi- 
mented with different measuring devices outside.** One 



*More time in the Design Lab is recommended at certain 
periods during the unit so that the children's data col- 
lecting pl^i\8 are not held up for l^ck of measuring tools. 

-^ED * 
**The children might discuss which devices were accurate as 

well as easy to use. See Background Paper, Determining 
the Best Instrument to Use for a Certain Measurement for 
details oii a way to compare accuracy of different measur- 
ing tools* — ED. 

~ X2 3 ' 



group measured th^ north side of Kalamazoo Street between 
Allen and Shepard with a trundle wheel and ttien with two 
yardsticks. The other group measured the south side using 
a trundle wheel and then string. They gathered four 
slightly different measurements and encountered some dif-* 
flculties with each device. 

The group using yardsticks had trouble remembering to 
keep track of how^ far thex had measured before moving the 
sticks. The^ measured the distance to be 96 yards 30, inches. 
The other group found .that their string was not long enough 
to measure the entiite distance. Finalljr, they decided' to 
pull the string as far as they could and mark that spot, 
then lay out the string to the end and mark the 4i^tance on 
the string. They measured the string, added the figures 
and got 97 yarda 2S -inches. 

The screw which elicited. off the rotations on the trundle 
wheel came out;, and the children cpuldn^t get it back in so 
that it' would dick. They solved this problem by carefully 
keeping track of each tifae the screw passed the uietal strip 
on the wheel, since they knew this was the point where it 
would have clicked. The group on phe north side measured 
91 yards 18 Inches and the south Side group, 92 yards 20 
inches. At this point, one boy examined the trundle wheel 
and annoujnced that It really measured 37 inches instead of 
36 inches at each rotation. The others carefully looked 
over the trundle wheel and finally concurred. They next 
tried to correct their trundle wheel measurements. After 
much discussion they decided that since it was really mea- 
suring pne yard and one inch each time, they had 91 inches 
too many*in one case and 92 inches too many in the other. 
They had a hard time deciding whether to add or subtract 
these amounts, but finally subtracted.* 

After examining the measurements taken by the different 
measuring methods the children discussed how each method 
was inaccurate. One child suggested taking an average of 
al^ measurements fot each side of the street. The other 
children agreed that this would best represent the real dis- 
tances. They figured the averages to be 94 yards 18 inchea 



*If the wheel had been 36" in circumference instead of 37", 
it would have turned i66re times to cover the same distance. 
Therefore, their distances are too shott: the. 91 and 92 
inches should be added, bringing the trundle wheel measure- 
^ ments closer to the string measurements .~ED. * . 
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(south side) and 94 yards 12 lnche$ (north side). Tills 
activity required good reasoning and figuring on the part 
of the children. 

Before beginning the scale model of the area outside, we 
work^ for several weeks on a floor plan, drawn to scale, 
of our classroom. The children measured the room and the 
furniture. After measuring, we began talking about convert- 
^ing measurements from one unit of measure to ^nother. Since 
the children had a hard time conceptualizing ^conversions, we 
made tables like the one below which showed the equivalen- 
cies between inches, feet, and yards. The children used the 
chartfli to practice converting the measurements they had 
taken around the room from one unit of measure to another. 
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After becoming experienced in converting measurements, 
the children examined the large pa^er tfiey were going to use 
for the floor plan and discussed what scale to use. Stu- 
dents suggested having one block equal one inch or one yard, 
but otl^ers protested these choices as too small or too large, 
Finally, after carefully cons|.deirlng the dimensions of the 
room, they decided to have one block represent pne foot. 
They discussed the fact that eaqh block measured one inch 
in the paper and made the following distinctions: 

1 block equals 1 inch 

1 block represents 1 foot 

1 inch represents 1 foot 



I 
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They converted the room measurements to feet and cut 
their paper to the right size. They pasted the paper onto 
cardboard and began converting the original measurements 
from yards or Inches to feet and fractions of feet. Then, 
using their scale, they changed the converted measurements 
to blocks (Inches), measured these dimensions on an appro- 
priately colored piece of construction paper, and cut out 
the scale representation of the pieces of furniture. When 
they had Inches left over after converting an original mea- 
surement Into feet, they divided a block Into twelve equal 
parts, and counted off as maily parts as they had Inches to 
find the right measurement. As they finished each piece of 
furniture they commented on its size. They thought most 
were too small until they discovered that -when they placed 
several beside ejach other on the floor plan, the pieces 
looked right after all. They developed a sense of propor- 
'tdon in this way-. 

The children located the north, south, east, and west 
sides of the classroom and the NE, NW, SE, and SW corners. 
They labeled their floor plans and began using the direc- 
tion when talkitig about the location of the different pieces 
of furnituice in the room.^ They played guessing games using 
the directions as clues to particular student, desk, black- 
board, etc., they werd thinking of. • . 



and scaling to blocks (inches), sequence that they had used 
to make, the furniture in order to accurately locate the 
pieces on the floor plan. The project turned out to be very 
time-consuming; although we were proud of the results, we 
grew' anxious to return to the real issue of pedestrian 
safety'. The children said they wished they could have 
started on an outdoor model immediately, but they weren't 
sure if they could have handled without the knowledge 
gained from working on the classroom floor plan. 

'•"Two police officers visited the class. They showed a 
film on pedestrian safety ai?fl then asked the children about 
their work. The children tX)ld them that the crossing in 
front of the school was liot safe, that the average person 
took slightly^longer to cross than the length of time the 
WALK light was on, and that; groups often took considerably 
longer. They pointed out that having tjie light timed for 
the "average" person mdy mean high risks for quite a few 
people. The police explained that a person has time to 
finish crossing when the DON'T WALK sign is flashing, and 
that it is not safe to cross only w^n the DON'T WALK sign 



The children used 




converting to feet 
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traffic light and the solid DON'T WALK sequence with the 
green. The children decided the crossing was not as dan- 
gerous as they thought, but suggested collecting new data, 
to be sure. The police officers also discussed the chil- 
dren's proposed solutions to the problem. They told them 
tKat a skywalk costs about $30,000 and that a tunnel would 
be even more expensive since it would have to go under the ' 
sewers. The officers told them that changing the timing on 
the traffic light would be the most practical solution, and. 
they discussed changing it only during school hours. The 
children understood the realities of the situation and en- 
joyed a spirited discussion with the officer about the ^ . 
crossing and pedestrian safety in general. 

Inspired by their discussion with the police officers, 
the children worked hard making a model of the controlled 
crossing at Kalamazoo and Shepard Streets. They scaled down 
the street measurema:its taken outside at the crossing, built 
the| model out of Tri-Wall in the Design Lab, and added toy 
cars, trees, and figures. Using their model the children 
took turns simulating pedestrians crossing the street and 
cars stopping at lights for different light sequences. In 
this Way they hoped to arrive at a light sequence that would 
provide a long enough WALK light for everyone to cross but 
not too long a red light for waiting cars. The year ended, 
however, before the children could complete their trials and 
make their final recommendations for changing the timing of 
the WALK light. 
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4. LOG ON PSDESTRm CROSSINGS 

I 

by Robert Farias* 
Adams School, Grade 6 
Lexington, Massachusetts 
(September 1971-April 1972) 




Figure C4^1 



% ABSTRACT 

This class worked on several different aspects of the 
Pedestrian Crossings challenge* They masured the crossing 
under study and constructed a scale m^el of the area. Thei^ 
measured the gap times of cars and the crossing times of htur 
dents, displayed tiiSkdata on histograms /--and calpvtlated the 
average times. The class then disjaussed the implications^ of 
the average gap times for pedestrian crossing times. During 
this time the students alsq surveyed the number of cars that 
signaled, for a- turik^at thb intersection,..^ They constructed 
signs asking drivers to use their, turn si^ials and noted a 
marked increase' in those doing so. After a discussion- of 
traffic and safety rules with a local policeman, they wrote 
to the state traffic survey team. From their reply, the 
students found that they had followed most of the proper pro"^ 
cedure for traffic^ siirvey^ "However ,^they £bm 
asking drivers to signal for .turns were not posted. They de^ 
x:ided to extend their*^itv^tigation to cover all four inter-* 
^sections near the school, collecting data on them, comparing 
their results^, and discussing reasons for any differences. 
Working in the Design Lab, the\f consthicted a^ model traffic 
signal and trundle wheels to measure distances. Using their 
scale model, scale mod^l cars, the traffic signal, and.traf^ 
fic signs that they h^d made^ the students made a videotape 
on pedestrian safety for the low§r grades. In addition they 
made, edited, and voice dubbed a film on their methods of 
safe data collection. They finished by/ making a survey of 
traffic in the school driveway and parking area and sulmitted 
their recoma&nded changes to the principal* -^ 



During the fitst half of the 1^71-^1972 school year, my 
sixth-grade class worked almost daily oA exploring the prob- 
lems of pedestrian crossings. We be^n by discussing what 
routes children used to wal|c to school and what problems 
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they encountered crossing streets along the way. We talked 
about the crossing In front of the school and the busy Inter- 
section 100 feet awayt The children were eager to Investigate 
and try. to solve the problems they thought were Involved. 
They went out and examined the area and then suggested three 
factors which make crossing safely difficult at times: 

1. speed of cars, 

2. nuitiber of cars, 

3. time of day (heavy/light traffic)^. 



The discussion led tg how they might make the school cross- 
ing safe and how they might prove that it wasn't safe. Sug- 
gestions Included gathering Information on: 



1. the number of cars going by in one minute, 

2. ' the crossing time of pedestrians, 

3. the number of cars using their blinkers when 
turning , 

4* the timing of the traffic light. 




The children decided to divide into groups to investigate 
different aspects of the problem. 

After the first visit to the crossing all the children 
made diagrams of the school^ area such as the one in Figure 
C4-1. One group then decided that they wanted to make a 
scale model of the area, and they spent ajbout three weeks on 
this activity. First, they went to the "How To" Cards on * 
scal^'tig for information. When they, f irjst went out, they 
measured distJances at the crossing vith their feet, but then 
they realized) that they needed more accurate measurements. 
The^k discussed different measurin^g devices and afterwards 
went Out. and used rulers, yardsticks and balls of string. 
When they compared their data, they found big differences. ' 
This led to a discussion of the need to be accurate when 
measuring and the accuracy of different measuring devices 
for different purposes. They measured the distances outside 
again with the same devices until they were substantially in 
agreement. After recording the measurements they discussed 
what scale to use and decided on 20 feet<^l inch. They 
drew a blueprint for the model and then began making the 
model itself out of Tri-^all and l^apier mache. Other chil- 
dren expressed a desire to make their own models. The scal- 
ing group briefed them on scaling procedures. The children 
then took measurements of the class model and made their own 
models one-fourth of the scale of Uihe class model. 
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Figure C4-2 




Figure C4-3 
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Another group decided to time the gaps between cars 
traveling through the Intersection, They used the VHow to 
Use a Stopwatch" cards and discussed how to record the gap 
tines* During the next several days they went out to the 
Intersection once a day for about 45 minutes. While two 
small groups recorded the arrival times of cars traveling 
along Massachusetts In one direction, two other groups did 
the same for the traffic heading the other way. Back in the 
classroom they subti;acted the arrival times to get gap times 
tallied the gap times, and then made bar graphs of them. 
Figures C4*2 and C4^ are examples of tlieir tally sheets and 
bar graphs. The upper figure ia part of one child ^s tally 
sheet : it shows arrival times on the left of each double 
column of figures and the gap times figured on the right of 
the column^. The lower figure is a histogram of tallied gap 
times for one day^s observation. Shown in Figure C4«-4 is 
part of Mother tally sheet; it shows how some children tal«- 
lied the number* of gap times of different lengths. 
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After examining fc^e data and calculating averages, the 
group reported to the class that 70% of the gap times were 
less than five seconds. In the course of the class discus- 
sion, the children came to realize that this meant the cross- 
ing times of pedestrians would have to be a lot less than 
five seconds in order for the crossing to be considered safe. 
The gap time group then decided to investigate grossing 
times. They timed each child as he or she crossed and then 
figured the average crossing time. Here is the data they 
gathered : 



Duane 


10 sees. 


Laurie 


9 


Jason 




Fen ley 




Jam^s 




Br end a 


10 


Debbie 




' Sandra 


9 • 


Dawn 


6 



They reported that the children took an average of 8-1/3 sec- 
onds to cross* They also timed the traffic light at the 
school crossing and reported that the red-and-yellow WALK 
signal remained on for 13 seconds, giving children enough 
time to cross the' street. 

While measuring ga^ times and distances at th^ crossing, 
the children noticed that cars often d^d not signal before 
they turned off Massachusetts Avenue onto Pleasant Street. 
They felt that this was an important problem, and' a new 
group was formed to record the number of cars that signaled 
and the number that did not. Observing for short periods 
daily for one week, they discovered that out of 257 cars ^ 
turning left at the intersection, 100 (or Al%) did not use 
their blinkers or hand signals. Out of A58 cars turning 
right at the intersection, 2A7 did not signal.* This is 
the data they collected ovet a five day period. 




*The children might check to see if the difference in 
traffic flow at various times of day affected the use of 
blinkers. — ED. 
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Did Use 


Did Not Use 


Arlington 


to Lexington 


Time 


Blinkerr 


Blinker 


Sept. 15, 


1971 


1:35 - 2:05 


35 


28 


Sept. 16, 


1971 


9:A0 - 10:10 


30 


13 


Sept. 17, 


1971' 


1:30- 2:00 


39 


27 


Sept. 20, 


1971 


2:10 - 2:A0 


25 


15 


Sept. 21, 


1971 \ 


1:A5 - 2il5 


28 


17 








157 


100 




* 




Did Use 


Did Not Use 


Lexington 


to Arlington 


Time , 


Blinker 


Blinker 


Sept. 15, 


1971 


1:35 - 2:05 


42 


49 


Sept. 16, 


1971 


9:40 - 10:10 


36 


51 


Cont* 17 

oepu . -L/ , 


1 Q71 ' 


i:jv " z:u4 


0^ 


OO 


Sept. 20, 


1971 


2:00 - 2:30 


30 


37 


Sept. 21, 


1971 • 


1:40 - 2:10 


31 


42 
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Because of the location of the traffic island at the in- 
tersecibion, the children were not sur^ that the drivers 
turning right on Pleasant Street were required to signal. 
They decided to disregard the data that they had collected 
on 'the traffic turning right (Lexington to Arlington traffic) 
until they had looked up the traffic law. They were still 
cdncerned about the number o£ cars which did not signal when 
turning left. Consequently » they dec;Lded to experiment to 
see if they could get more drivers to use their signals. 
They made two signs which read "Please use your blinkers" 
and held one 100 yards and one 20 yards before the intersec- 
tion. After collecting data for three days, the ^children 
rapord^d to the class that when the signs \fere held^ 95% of 
the drivers signaled before turning. 

After the safety officer's visit, the class wrote to the 
state traffic survey team for information on how to get ,a 
sign posted which would remind drivers to signal. They also 
requested information about the state's survey techniques. ^ 
The letter is shown in Figure C4-5 which may be found on the 
following page. 

The class discussed the effect of having children hold 
the blinker signs. The children decided to post th^ signs 
for a week to see if drivers continued to signal more often 
than when Jthe jfigns- were jtiotjield. ____ 

The school safety off iceiTof theTScington Police Depart- 
ment visited the class and the children macje a presentation . 

112 




Figure C4-5 
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; . of their findings. They prepared transparencies for use on 

the overhead projector which showed maps of the area and 
data 'collected by the* signal group, the gap time group, and 
the crossing time group* They used the scale model to il- 
lustrate theix: points. They recommended a sign reminding 
.(irlvers to signal before turning be posted, but the officer 
' told the class that only the state was authorized to post 
signs* During a question dnd answer period, the class learned 
' -i-^^ aWut-tr^f^StcH&onditions in Tiexington^Aod^af ety ruleg* — 

\ZTnr course of the class discussion one group of chil- 

lKJL dren decided tt> consttuct model traffic lights which could" 
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be used in ^simulations of the traffic patterns at their 
crossing*^^ The traffic light group' took measurements of the 
light outside, sketched designs and wiring plans, and ex- 
periment^ with batteries and bulbs before moving into the 
Design Lkb to begin work cjn their lights. The children- 
tried a variety of ways to connect the three lights together* - 
After they had connected the three in parallel circuit, they 
realized they couldn*t control the individual lights. Of 
the group of twelve children, four arrived at a, similar solu- ^ 
tion to this problem. They connected the three lights to- 
gether with one of the wires and ittached that wire to the 
battery* Then they attached' individual wires to each bulb . 
and left the ends free, so that any/ of the three id.res could , 
be touched directly to the ^battery ko complete the circuit 
and light that bulb. One of the })oys tlsed the different 
colored wires to good advantage, attaching a red wir^ to the 
"stop" light, a green one to the "go" light and a yellow one ' 
to the "caution" light. The boys* sketches of the traffic 
light and wiring plan ..showing all three wires -attached tO: 
the positive battery terminal are reproduced in Figure C4-6^ ^ 

The^chlldren worked at different levels in making the 
traffic lights. ^ Some made. 8imple„modela,.JvSiila,Pi:hex_md,elft^__ 
were more elaborate. Some lights were able, to control traf- 
fic in both directions of a given street and could flash a 
WALK-D01jI*T WALK sigp which was synchronized with the traffic 
signal.* ' ' ^ 

During class discussion, another ..group was f ormed^to make 
trundle wheels to help with measuring. T-his group made 
trundle wheels of different sizes. They drew circles with a » 
compass and cut them out of Tri-Wall. , Then, they placed a 
string around the circles and measured the string with a 
ruler to get the circumference. IThey noted that in order to 
measure the same distance, the smaller trundle wheels Would 
require more turns (revolutions) than the iarger trundle 
wheels, and that to find the distance measured they would 
always multiply the number of turns by the circtunference. 

The class viewed the videotape of the micrpteaching actiy-' 
ities for Pedestrian Crossings from the 1971 summer workshop, 
and it stimulated a lot of discussion. The children observed 
that the average crossing time reported by the children on 

*A group might be interested in investigating traffic light 
timing for the intersection with the most traffic. How 
.roanv cars would liite up at a light With 30 sec* timing? 60 _ 
sec? etc. How far down the street would the line .extend? 
Could all the cars" passTHST-ntersectlon pit the ^•go""]jhas.e? • 

li5 . 
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the videotape was several seconds longer than our average 
crossing time, and they concluded that the street must be 
wider. They also noted that when a man in the tape started 
to cross without waiting for traffic to subside, it took him 
29 seconds to get to the other side. They discussed the 
fact that people liaye to wait varying amounts of time at the 
curb before traffic' slows sufficiently for them to cross 
safely. They realized that gap times have to be taken for 
cars going in both directions in order to determine how long 
a person might have to wait before crossing safely; 

As an outgrowth of this discussion, the class, decided to 
compare the crossing times at all four ^ crossing near the 
school and to find the reasons for any differences.* Since 
we had data on the controlled crossing on Massachusetts 
Avenue in front of the school, we concentrated on three 
other nearby crossings. We took turns crossing at the three 
new crossings<and kept a record of the .time for each pupil. 
Here is a data the children collected at the four crossings. 



Tommy 
Kim ^ 
John K. 
Leslie 
Bobby 

Joe P. 
Sandra 
Dennis 
Dawn 
Ellen 
^ Debbie 
Kevin 
Joe S. 
Tenely 
John B. 
Bemie 
Patty 
Duane 
Jln> ' 
David. 
Jason 

Averages: 



rwooS. 


f rf ClOOi itWVt 


Pollen 


Pleasant 


Controlled 


Uncontrolled 


Road 


Street 


7 


8 


14 


11 


6 




12 


14 


8 


16 


15 


7 


7 


11 




9 


8 


14 




6 


8 


UVz 


11 


8 


9 


15 


14 


8 


7 


12 


12 


7 


7 


11- 


9 


7 


8 


12 


12 


7 


8 


13 


15 


8 


8V2 


11 


11 


7 


^ 9 


15 


14 


6 




14 


5 


7 




11 


8 


8 


14^ 


15 


7 


7 


12V2 


\ 10 


6 


8 


* 12V2 


12 


7 


6 > 


I2V2 


10 


7 


8 


12 


11 


^ 7 


8 


16 


15 




7 


12 


11 


7 


719/22. 


12 21/22 


12 8/22 



^The children might be asked how long they would have to 
wait at each intersection ^r a gap long enough to cross 
safely. See Background ^aper^ ^i^I mtes on-^dho-Us^ o£~ 
Histograms for Pedestrian Crossings Problems, for sug- 
gestions on comparing crose^ij^rti^^s Sap times,— ED. 
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The children took turns timing each other and made some 
on-the-spot speculations about the reasons for 'different 
crossing times. They agreed that (a) the crossings varied 
in length, (b) traffic forced us to walk faster at some, (c) 
we had more time crossing at the controlled crossing. The 
children figured out the average crossing time for each 
crossing. Then they made tally sheets from which they were 
able to compute .the median easily by counting to the middle 
* number. The children enjoyed i^inding medians and thought it 
was easier than figuring averages. One of their tally 
sheets, followed by a' histogram of number of children vs. 
crosjsing time made from data collected It the four cross- 
ings,* is shown in Figures C4-7 and C4-8. . 

The cluss recSeived a reply from the Massachusetts Depart- 
ment of Public Work^ concerning traff ic , surveys.^ They were 
told that digns which informed drivers of basic rules and 
regulations, such as signaling before turns, are never posted 
and that, their recommendation coul^ not be implemented. The 
children were intrigued with the DPW's suggestion that they 
turn their efforts toward public education concerning safety 
rules, however. They were also pleased to discover that 
they had already investigated dn Some way most of the fac- 
tors studied by the state when conducting a traffic survey 
at an intersection. Here is the list of factors the DPW 
included in the letter and the children's comments on 'each: 

1. The turning movements as well as the through 
traffic. We have dealt with this. 

2. The movement of pedestrians. We have taken 
crossing times. 

3. The approaching spied of vehicles to -the inter- 
section. This is an area that will have to be 
investigated* 

4. The physical hazards of the Intersection. These 
will have to be defined by us. 

5. The physical laybut. We have made a model.- f 
f>. Sight distance problems. We will investigate. 
7. The sequences of signalization. We are having 

a tough time figuring out this one. 
%4 Weather 



*A composite graph of crossing times vs. street widths for 
several students may point to hidden factors. See^jBack- 
ground-Saper-T GM Representing Several Sets of Data on One 
Graph* — ED. 
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Figure C4-7 
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It would Jbe easier to compare crossing times if the range > 
on the horizontal axis of each graph were the same and the 
column time intervals wer^ miform^'^^ED, 



Figure C4*8 



Figure CA-^S 



^ 9. Hours when survey" conducted. We always kept 
a record* 

10. The concern of rtrafflc generators ? on this 
one, -tbo. 

11. Vehicle classification. Under investigation. 

After much discussion, th^ children decided to fo^s 
their efforts on making a videotape about pedestrian safety 
for the younger children at the Adams School. In order to 
get an idea of how to start, one child suggested that we 
film one of tl^ uncontrolled crossings and then.^tudy the 
film. Anoth^r*£elt that we should film how the -n^otorists 
view the crossing. Ihe class concurred with both id^s. 
Thus, .using two Super 8 movi^ cameras, ^ae filmed, both sides 
of the same scene. One c.amera was In a car driyen by bur 
student teacher; the other camera was stationed at the 
crossing polntfe|>-in the direction of the" traffic • We filmed 
the sequence of- the children crossing three tines and th6n 
filmed them crossing at the controlled crossing. We viewed 
the, film and the class came to the'^followlng conclusions: 
(1) At the uncontrolled crossing, while one car heading in 
one direction might eventually stop, there was no guarantee 
that the" car Tieadihg in tfife^ o^^^^ direcl:lon would: dtr so^ 
at the same time. (2) Cars parked (legally) ne^r the cross- 
ing prevenj:ed the motorist from seeing pedestrians on the 
sidewalk. The children decided that these two'pointe should 
be stressed in our training film for the younger children* 

The children decided to make scale models of an average- 
sized car and an average-sized first grader in-order to 
graphically portray to primary grade children how difficult 
it is for drivers to see them at crossings. One group 
cieasuj&ed ten pars, calculat^ed the average sisleV.and made the 
model^ar out of Trl-Wall atid papier mache. Another, group 
made a height chart, measured a group of first grade chil- 
dren, figured their average height, and made a ^odel of ' 
papier mache. The group reported that the ayerage height of 
the first graders was 3 ft., the average length and height 
of the cars were 15 ft. and 6 ft., and that the models were 
made on a scale of 3"ft.^l ft. ' They added that to get 
their figures they had needed to practice converting inches 
to feet. ,i 

The children also decided to make an exact replica of the 
traffic light at our crossing *so .that they could use it to 
instruct younger cihlldren on how a^ light works. The group 
that ,had made the s(caled versions of the light made the full* 
sized oiie* Figure ^C4-9 shows designs for the switch boK 
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while Figure C4-10 shows the design and measurements for the 
light. 

In order to gather additional infom^tion on crossing * 
times, the class timed a group of first graders at the con- 
trolled crossing and did' the same for an equal number of 
sixth graders. Here is their data: 



First Grade 


Sixth Grade 


Paul 


12 


Brenda 8% 


Beth 


6 


Dawn ' 7h 


Denise 


8 


Dennis 8 


Fatty 


10 


Tenley 6h 


Kathy 


9 


Jason 6 


Abby 


8 


Bobby 7 


Doriah 


8 


James 7 


Ralf 


9 


Bernie 7 


Doyle 


9J5 


Pat tie 7 


Steven 


11 


'Jon 6 



They discovered that the average crossing time of the first 
graders was about, two seconds longer than that of the sixth 
graders. However, tliey observed that the main reason was 
not necessarily that the small children walked slower but 
that they took more time to look both ways as they were 
crossing. 

The children showed both results on a line chart of in- 
dividual crossing times ^ One of the charts is shown in 
Figure CA-11. 

The class also decided to make scale maps of the neighbor- 
hood that would include. ever yone^s house and that they could 
use in their videotape. Every night five children took home 
tryndle wheels to measure the distance between school and 
home. ,The children also made individual maps such as the 
•One shown in Figure C4-12. 

After much class discussion, the children decided what in- 
formation to convey to the younger children in the videotape 
and how to present it. They planned how to use their scale 
_^..^4aodel, the traffic light, and the model car and child, and 
they wrote a script for the videotape. The actual filming 
was delayed because of problems with the equipment but was 
finally completed during Several hours one morning in June. 

Before the videotape was finished, however, USMES asked 
, the class to make a film showing how the children collected 
data safely. The students decided they wanted to stress the 
dangers of an uncontrolled crossing. Half the movie was to 

. • 
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focus on the controlled crossing and half on the uncontrolled 
one. The class wrote a script and devised a plan for the 
shots they wanted to film. About two weeks were spent on 
filming. The film showed how they used both the traffic 
lights and the policewoman to gather their information safely 
at a controlled crossing. In the film, children explained 
how xhey measured gap times, crossing times, and number of 
motorist signals before turning; how distance could be mea- 
sured with feet, rulers, and trundle wheels was also diSx- 
cussed.. 

The class benefited from their earlier experience with 
filming by not trying to include too many 'topics. In this 
film they allowed a greater space between segments and 
spent a longer time filming each segment, moving the camera 
slowly. The class viewed the film and tried to judge which 
parts were the best. The children expressed their views on 
what they felt made a good frame (content, clarity of the 
picture, effectiveness of the message) and discussed the 
purpose of the film. They wrote a brief outline to use when 
editing the film. A group of children learned how to splice ^ 
film. After several days of editing they were ready to dub 
the voice. The students viewed the film a few times and 
took notes on the sequence of the film parts. They found 
that when they stopped the recorder and the projector and 
then restarted them, they lost synchronization. The chil- 
dren decided that a continuous monologue would be more 
effective than stopping the film at various points to change 
narrators. They chose one person to be the narrator. Stand- 
ing with the mike at the back of the room away from the 
noise of the projector, he attempted to ad lib along with 
the film by using the tape recorder. The class decided that 
an information sheet explaining starting procedures should 
be included to ensure that the film and the tape recorder 
are sjmchronized . (This turned out to be a difficult pro- 
cess.) 

< We also conducted an advertising campaign for pedestrian 
safety. The class integrated music, art, and language arts 
into this unit by writing safety songs and making safety^, 
signs. We called this our "Madison Avenue" approach to eoyr 
ucating the public. The children used music from popular ^ 
commercials for some of the songs and wrote their own music 
for others. For example, using the tune from the Pepsi Cola 
ad, they sang: | 
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Figure C4-13 
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"It* 8 ,the safety generation, coming at ypu, 
driving strong. 
, ' Put yourself behind the wheel of a safe 
new automobile. 
You We got a lot to live, 

So signal when you make a turn. ' _ 

You*ve got a lot to live, 

So signal when you make a bum." 

The class sent sbme of the jingles to the National Safety 
Countil hoping that they might use them in their advertising 
The children also chose one song as background music for 
their Super 8 safety film. 

Before they made signs, the children discussed their 
value,, the type of signs we presently see^ and how the signs 
could be more effective. They made thefr own signs and 
judged them according to message* visual quality, and imag*^ 
inatloti. Some of the children's signs reflected* the ambigu- 
ity in the wording of many current signs. One child made a 
picture of a school crossing the street with a caption 
"School Cjoggdng." It was decided that the "Watch Out" sign 
which had tw\big eyes and the words "watch out" written 
underneath was the most effective* 

The class decided that as a final project they would move 
away from pedestrian crossings and focus on the related prob 
lems of the school driveway and parking area. A group of 
children conducted a survey of vehicles using' the driveway 
and collected data for a week on type of vehicle, time of 
day, reason for visit, estimated speed, and \rtiether they 
signaled -or not before turning into the drive** In Figure 
C4-13 is part of one child's record of survey data. Figure 
C4-14 shows a bar graph of the kinds of vehicles using the 
drive and a line graph of [the speed of the vehicles.^ The 
children^estimated speed by whether or not' they could run 
faster than the vehicle w^s moving. 

Another group deci4ed to make scale models of the parking 
area and the teachers' cars. They measured the parking area 
with their trundle wheels and the cars with string and made^ 
models out of Tri-Wall and papier mache. The class used the 



*This data may he used for comparison by other classes in 
coming years if any of the children's recommendations are 
implemented'. — S). 
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models to explore the viability of different solutions to 
the parking problems. After much discussion, they decided 
to offer the following suggestions to the principal con- 
cerning the parking area and drive:* 

1. Paint parking lines 

2. Assign parking spaces to staff 

3. Make traffic one way through drive 

4. Post slow signs 

5. Limit hours for use of. drive. 



Figure C4-14 
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*If time had permitted , the collection olc data ^or these 
^recommendations might have made an Interesting lead-In 
to the Traffic Flow challenge. —ED. 



D. Beferences 

f. LIST OF "HOW TO" CARDS 



ELECTRICITY 



GEOMETRY 
GRAPHING 



9 

MEASUREMENT 




Below are listed the current "How To" Card titles that 
students working on the Pedestrian Crossings challenge might , 
find useful. A complete listing of both the "How To" Cardd 
and the Design Lab "How To" Cards Is contained In the USfffiS 
Guide. In addition, the Design LaJ? Manual contains the list 
of Design Lab "How To" Catds. 

EC 1 How to Make Simple Electric Circuits 

EC 2 How to Check a Circuit by Tracing the Path of the 

Electricity , 
EC 3 . How to Make Good Electrical Connections 
EC 4 How to Find Out What Things to^Usb in an Electric 

Circuit / . 1 

EC 5 How to Make a Battery Holder and piilb Socket 
EC 6 How to Make a Battery and Bulb Tester 
EC 7 How to Find Out Why a Circuit Does Not Work 
EC 8 How to Turn Things in Electric Circuits On and OjEf 
EC 9 How to Find (hit Whfc a Bulb Sometimes Gets Dim or • 

Goes Out When Another Battery is Added to the Circuit 
EClO How to Connect Several Things to Oiie Source of 
^ Electricity 

ECU How to Draw Simple Pictures of Electric Circuit3 

G 3 How to Construct a Circle Which is a Certain Distance 
Around 

GR 1 How to Make a Bar Graph Picture of Your Data 

GR 2 How to Show the Differences in Many Measurements or 

Counts of the Same Thing by Making a Histogram 
GR 3 How to Make a Line Graph Picture of Your Data 
GR 4 How to Decide Whether to Make a Bar Graph Picture or 

a Line Graph Picture vof Your Data 
GR 7 How to Show Several Sets of Data on One Graph ^ 

M 1 How to Use a Stopwatch 
M 2 How to Measure Distances 

M 3 How to Measure Large* Distances by Using a Trundle 
Wheel 

M 6 How to Find the Speed of a Car 

M 7 How to Find How Many Feet per Second is the Same 
Speed as 60 Miles per Hour 

M 9 . How to Make a Conversion Graph to Use in Changing 
Measurements from One Unit to Another Unit 

M 10' • How to Use a Conversion Graph to Change Any Measure- 
ment in One Unit to Another Unit 

, 16.3 
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PS 2 How to Record Data b^f Tallying / r 
PS 3 How to Describe Your Set pf Data by Finding; the 

Average • * ' , 

PS. 4 How to Describe Your 'Set of Data by Using the Middle 
^ Piece (Median) * . ^ , 

PS 5 How to'PlntJ the Median of a Set of Data from a 

Histogram 

R 1 How to Copi'p^are Fr&ctions or Ratios Making a 

Triangle Diagram* 
R 2 How to Maka a Drawing^ to Scale \, 
R 3 How to Make Scale ihr^wings Bigger or Smaller 



f^ew titX^ to be added in 19761: 
How to Round OffxDaia 

How to Design 'and Analyze a ^v^rve^''^ ; f / 

How to Choose a Sample . '/ ' - , , 

How to Make and Use a Cumlatlvi^ Distriputipn Crajph 



' 4fl cartoon-style set of ^'How fo" C^^rd^ ]£oj; prdm,r]l g^ad^s 
is being developed from the pr^fent oompXete. set^ I«. ntost 
cases titles are diff^r^nt and aontents Tiav^ be^ It ear tanked 
among the various titles^ ft is^ p^t-^ntied ^ihahfihis Additional 
set will be available early* ifi '1977 ^ " - , • ' ' 



*Pre9ehtly galled Slopes Diagram. {^'^ 



2. OF.BACXGROOND BAPERS- 
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PROBABILITY AND STATISTICS 



PS 4 Design of Surveys and Samples by Susan J. Devlin and 
Anne E*.c^freeny 

PS 5 Examining One and Two Sets of Data Part I: A General 
Strategy and One-Sample Methods by Lorraine Denby and 
James Landvehr 



RATIOS, PROPORTIONS, AND SCALING 



R 1 Graphic Comparison of Fractions by Merrill Goldberg 
R 2 Geometric Comparison of Ratios by Earle Lomon 
R 3 Making and Using a Scale Drawing by Earle Lomon 



SIMULATION ACTIVITIES 



SA 4 Simulation/Modeling as a Tool in Assessing Variofs 
Solutions by Ludwig Braun and Betty Beck y 



3. BIBLIOGRAPHY OF NON-USMES 
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The following references on traffic and road design may 
be of sopse use during work on Pedestrian Crossings. A list 
of references on general mathematics and science topics can 
be found In the USMES Guide. 

Baerwald, John E., ed. Traffic Engineering Handhook, 3rd ed. 
Washington, D.C.: Institute of Traffic Engineers, 1^65. 

A technical guide to traffic In the U.S., Including 
chapters on pedestrians, signals, survey methods, and 
traffic administration. Pedestrian chapter contains 
a section on school crpsslng protection. » ^ 

Charles Eliot Junior High School Ecology Clyb, Eyeballing 
Traffic Flow: An Environmental Awareness Study. 
Cleveland, Ohio: Institute for Environmental Education, 
1973. 

Short paper on measuring traffic flow at various times 
of the day by counting cars at an intersection. Useful 
for both teachers and students. 

Matson, Theodore et ai. Traffic Engineering. New York: 
McGraw Hill, 1955. 

A guide for traffic engi^^s of traffic flow character- 
istics and administrative procedures. Contains sections 
on control devices, intersection design, and planning 
for traffic flow. 

Maps showing traffic flow patterns may be obtained from 
state government agencies, e.g., Massachusetts Department of 
Public Works. 

A list of available government publications concerning 
pedestrian crossings and traffic flow may be obtained by 
writing to the Superintendent of Documents, Washington, D.C. 



GLOSSARY The following definitions may be helpful to a teacher 

whose class is investigating a Pedestrian Crossings chal- 
lenge. Some of the words are included to give the teacher 
an understanding of technical terms; others are included 
because they are commonly used throughout the resource book. 

These terms may be used when they are appropriate for the 
children's work. For example, a teacher may tell the chil- 
j dren that when they conduct surveys, they are collecting 
' data. It is not necessary for the teacher or students to 
learn the definitions nor to use all of the terms while 
working on their challenge. Rather, the children will begip 
to use the words and understand the meanings as they become 
involved in their investigations. 



Average 



The humerical value obtained by dividing the sum of the 
elements of a set of data by the number of elements in that 
set. Also called the mean. 



Brake Distance 



Calibration 



The distance a vehicle (e.g., bicycle, car) travels from 
the time the brakes are applied to the time it stops. 

Setting and marking an instrument to correspond to standard' 
measurements. 



Circuit 



Closed Circuit 
Open Circuit 



Parallel 
Circuits 



Series Circuit 



Short Circuit 



A path through which electricity can flow if t^he path iS 
continuous. 

A circuit that provides a continuous path for electricity. '^^^ 

A circuit that does not provide a continuous path for 
electricity.. 

A circuit in which two or more electrical componeHts (such 
as bulbs and buzzers) are connected so that fh^ electricity 
divides into two or more paths. 

A circuit in which the ^lectricity flows through all com- 
ponents along a single path. 

A low resistance path resulting in too much current that 
may damage those components in the path. 



Conductor 



Conversion 



Correlation 
Cost 

Current 



Alternating 
Curren^^ (AC) 



Direct 
Current (DC) 

Data 

Density 

Distribution 

Event 

Force 
Frequency 
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Friction, Sliding 



Gap Time 
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Material that offers very little opposition to the flow of 
electricity, and therefore Is used to carry or conduct 
electricity. 



A change from one form to anothert Generally associated In 
mathematics and science with the change from one unit of 
measure to another or the change from one form of energy to 
an9^ther • 

A relationship between two sets of data. 

The amount of money needed to produce or to purchase goods 
or services. ^ 

The flow of electric charge. Technically, the rate of flow 
of electric charge through a conductor: how much electric 
charge passes through a given point In a circuit In a given 
amount of time. Measured In amperes (amps). 

Electric current that flows, first In one direction and then 
In the opposite direction in regular cycles. Mbst house- 
hold current Is AC. 1 

\ 

Electric current that fIows\ In only one direction. Current 

from batteries Is DC. \ 

\ 

Any facts, quantitative Inf oration, or statistics. 

See Traffic. 

The spread of data over, the range of possible results. 

A happening; an occurrence; something that takes place. 
Example: Student crossing an Intersection. ^ 

A push or a pull. 

The number of tltnes a certain eventT^o^b^rs In^ given unit 
of time or In a given total number of events. A 

A force between two rubbing surfaces that opposes ^he^r 
relative motion. 

The time Interval between successive arrival times. of 
vehicles at an Intersection. 
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Graph 

Bar Graph 



A drawing or a picture of one or several sets of data. 

A graph of a set of measures or counts whose sizes are re-- 
prfisented by the vertical (or horizontal) lengths of bars . 
of equal widths or lines. Example: the time It .took chil- 
dren to cross Main Street. 



Initials 
of 

Children 



BA 
MM 
FC 
VN 
SR 
ER 



Time 
In 
Seconds 



10 
9 
8 
9 
7 
8 
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Histogram 
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A type of bar graph that shows the distribution of the num- 
ber of times that different measures or counts of the same 
event have occurred. A histogram always shows numerical 
data on the horizontal axis. Example: the different' num- 
bers of children who crossed the street In different amounts 
of time. r * . > 



Crossing No. of 
Time (sec.) Students 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



1 
1 

2 
4 
2 
5 
7 
15 
6 
5 
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Conversion Grapl;} 



Cumulative Distribution Graph 

\ 



A line graph ^at Is used to change one unit of measurement 
to anothe^ for example, changing feet per second to miles 



per hour 




A graph that can be constructed from a histogram by com- ,^ ..' 
puting running totals from the histogram data. The first • 
running total is the first value in the histogram data (see 
table of. values) . The second running total is the sum of 
the first and second values of the histogram, the third Is 
the sum of the first, second, and third values, and so on^ 
The horiz^cmtal scale on the graph is si^lar to that ^ the 
histogram; the vertical scale goes from 0 to the tot^T^umr 
ber of events observed or samples taken (in the exampl^, th^ 
total number of students who were timed crossing an" inter- . 
section). Each vertical distance on the goraph shows the 
running tot;al for the value shown on the hbf*i«ontal scale; 
thtts the grSph bel5w indicates that thirty-seved stud^ntS 
have a crdfesing time of eight seconds or less. 



table/ OF VALUES • 



Time 
(sec.) 



Running 
Totals 



1 or 'fewer 

2 ' 

3 " 
A 
5 
6 
7 

•8 

9'.. 
10 



1 
2 

-A 
8 
10 
15 
22 
37 
A3 
AS 
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Hypothesis 

Inference 

Insulator 

Mean 
Medi an 

Mode 

Momentum 

Ordered Set 
Per Cent 

Percentage 
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Median Median 
Crossing Gap Time 
Crossing Time (sec.) (sec.) 



X 
Y 
Z 



13 
14 
10 



20 
15 
7 
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A tentative conclusion made in order to test its implica- 
tions or consequences. 

An assumption derived from facts or information considered 
to be valid and accurate. 

A material that offers much o- ^^ition to the flow of elec- 
tricity. 



See Average* 



The mi-ddle value of a set of data in which the elements have 
been ordered from smallest to largest. The median value has 
as many elements above it as below it. 



The element or elements in a set of data that occur most 
often. ^ 

The momentum of an object in the direction of its motion is 
the product of its mass and speed in the direction of its 
motion. 



A set of data arranged from smallest to largest. 

Literally per hundred: A ratio in which the denominator is 
always 100, e.g., 72 per'cent » 72/100 « 0,72 = 72%,. where 
the symbol X represents I/IQO. 

A p^rt of a whole expressed in hundredths. 
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Population 

Probability 

Proportion 



Quartile 
First 



Third 



Interquartile Range 



Range 



Rank 



Ratio 



Resistance 



Sample 



Sample Size 



Scale 
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Any group of objects (e.g.^ people, animals^ items) .or events 
from which samples are taken for statistical measurement. 

The likelihood or chance (expressed numerically) of one event 
occurring out of several possible events. 

A statement of Equality of two ratios, i.e., the fii;^st term 
divided by^ the second term equals the third term divided Hy * 
the fourth term, e.g., 5/10 = 1/2. Also a synonym for ratio: 
when two quantities are in direct proportion, their ratios 
are the same. 



The first quartile is the value of the quartern-way piece of 
data in an ordered set of data. 

The third quartile is the value of the three-quarter-way 
piece of data in an ordered set of data. ^ 

The range or length of the middle 50% of an ordered set of 
data; the difference between the first and third'^quartile . 

The difference between the smallest and the largest values 
in a Set of data. 

To orjier the members of a set according to some criterion, 
such as size or importance. Example: to put pieces of data 
from smallest to largest. 

The quotient 'of two denominate numbers or values indicating 
the relationship in quantity, size, or atoount between two 
different things. For example, the ratio of the median 
crossing time to mediaii^gap time at* an intersection might be 

9 seconds . ^ ' ' 

10 seconds 

The opposition that a device or material (j^fers to the flow 
of electricity, measured in ohms. 

A representative fraction of a population. studied to g^in 
information about the whole population. 

The number of eleiqents in a sample. 

A direct proportion between two sets of -dimensions (as be- 
tween the dimensions in a drawing of an intersection and the 
actual intersection). , 



Scale Drawing 

^ Scale Map 

Scale Model 
Schema tic 

Sight Distance 

Speed 

J 

Statistics 

Switch 
Tally 

Traffic 
Traffic Volume 
Travel Time 
Visibility 

Vol tage 



A drawing whose dimensions are in direct proportion to the 
object drawn. 



A map whose dimensions are in direct proportion to the di- 
mensions of the area represented. 

>% 

A three-dimensional representation constructed to scale. 

A circuit diagram in which components are represented by 
symbols . 

The maximum distance from a given point at which a vehicle 
can be seen. 

A measure of how fast something is moving.* The distance 
covered divided by the elapsed time. 

The science of drawing conclusions or making predictions 
u^ing a collection oi quantitative data. 

A device for opening and closing a circuit. 

A visible record used to keep a count of some set of data, 
especially a record of the number of times one or more events 
occur. Example: number of cars passing a certain point in 
a given period of time^ 

The number of vehicles on a fixed ^ength of roadway at a 
given instant./ 

The number of vehicles passing a fixed point on a roadway • 
in a given period of time. 

The time required by a vehicle to cover a given distance on 
a roadway. ^ 

A measure of how clear the atmosphere is. Technically, the 
horizontal distance^ at which an object can be recognized by 
the unaided eye. 

A measure of the electrical energy per unit charge in a cir- 
cuit. For a given circuit, as the voltage increases, the 
current increases. 
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Watt 



Wire Gauge 



Work 



A unit of measurement of power (energy per unit of time or 
work per unit of time)* Although light bulbs are rated in 
watts, the wattage indicates both heat and light output. 

AWG (American Wire Gauge) — a system for numbering v)^re sizes 
tjie larger the AWG number, the smaller the diameter of wire. 

Work is done when a force is exerted through a distance. 
Work is the product of the force exerted and the di»BB,nce 
moved. 



B. Skills, PlHDcesses. and Areas of Study Utilized in Pedestrian Crbsslngs 
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The unique aspect of USMES is the degree to wblqh it pro-'- 
-vldes experience in the' process of solving real problems. 
Many would agree that 'this aspect of .learning" is so impor-,^^ 
tant as to deserve a regular place in the school program • 
even if it means decreasing to some extent the time spent , 
in other important areas. Fortunately,, real problem solving 
i6 also an effective way' of .learning many of the skills, 
processes, and concepts in a wi^e r^ugfe of school subjects. 

On the following pages are five charts and an extensive,^ 
illustrative list of skills'; processes, and areas, of study 
that are utilized in USMES. The charts rate Pedestrian 
Crossings according to its potential for learning in \{arious 
categories of each, of five subject areas — real problem splv- 
ing, mathematics, science', social science, and language art6. 
The rating system is based on the amount that each skill, 
process-, or area of study within the -subject areas is used — 
extensive (1), moderate (2), some (3), Tittle or no use (-) . 
(The USMES Guide contains a chart that rates ^ll.USMgS uni<;s 
in a similar way.) & ' • * 

The chart for real problem solving presents the many as- 
pects of the problem-solving process that students generally 
use whlje working on an USMES challenge. A number of the 
steps in the process are used many 'times and irt different 
orders, and many of the steps can be performed concurrently 
by separate groups o*f students. , Each aspect listed in the 
. chart applies not only to the major problem stated In the 
*unit challenge but also to many of the tasks ea<^ small 
group undertakes while working on a solution to the major 
problem. Consequently, USMES students gain extensive exper- 
ience with the problem-solving process. 

The charts for mathematics, science, Social science, and 
language arts identify the specific skills > ptocesses, and 
areas of stpdy that may be learned by students as they re- 
spond to a Pedes.trian CroSj3ings challenge and become in- 
volved with certain activities. Because the students initi- 
ate the activities, it is impossible to st;ate unequivocally 
which activities will take i>lace.' It is possible, however, 
to document activities that have taken place in USMES 
classes and identify those skills and processes that have 
been use'd by' the students. 

Knowing in advance which skills and processes ar^ likely 
to be utilized *lfi Pedestrian , Crossings and knowing the- ex- 
tent that they will be used, teachers can postpone the ^ 
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teaching of those skills in the traditional manner until 
later in the year. If the students have not learned them 
during their USMES activities by that time, they can study 
them in the usual way. Further, the charts enable a teacher 
to integrate USMES more readily with other areas of class- 
room work. For example, teachers may teach fractions during 
math period when fractions are also being learned an^ uti- 
lized in the students* USMES activities. Teachers who have 
used USMES for several successive years have found that 
students are more motivated to learn basic skills when they 
have determined a need for them in their USMES activities. 
During an USMES session the teacher may allow the students 
to learn the skills entirely on their own or from other stu- 
dents, or the teacher may conduct a skill session as the 
need for a particular skill arises. 

Because different USMES units have differing emphases on 
the various aspects of problem solving and varying amounts 
of possible work in the various subject areas, teachers each 
year might select several possible challenges, based on 
their students* previ ous work in USMES , for their class to 
consider. This choice should provide students with as ex- 
tensive a range of problems an4 as wide a variety of skills, 
processes, and areas of study as possible during their years 
in school. The charts and J^sts on the following pages can 
also help teachers with this type of planning. 

Some USMES tea'^hers have used a chart similar to the one 
given here for real problem solving as a record-keepj(ng tool, 
noting each child's exposure tp the various aspects of the 
process. Such a chart might ble kept current by succeeding 
teachers and passed on as part of a student's permanent 
record. Each year some attempt could be made to vary a stu- 
dent's learning not only by introducing different types of 
challenges but also by altering the specific activities in 
which each student takes part. For example, children who 
have done mostly construction work in one unit may be en- 
couraged to take part in the data collection and data analy- 
sis in their next unit. 

Following the rating charts are the lists of explicit ex- 
amples of real problem solving and other subject area skills, 
processes, and areas of study learned and utilized in 
Pedestrian Crossings, Like the charts, these ll!sts are 
based on documentation of activities that have taken place 
in USMES classes. The greater detail of the lists allows 
teachers to see exactly how the various basic skills, pro- 
cesses, and areas of study listed in the charts may arise 
in Pedestrian Crossings, 



The *nuinber of examples in the i*eal problem solving list 
have been limited because the list itself would be unreason- 
ably long if all the examples were listed for some of the 
categories. It^hould also be noted that the example(s) in 
the first category — Identifying and Definifig Problems — have 
been limited to the major problem thatris the focus of the 
unit. During the course of their work, the students will 
encounter and solve many other, secondary problems, such as 
the problem of how to display their data or how to draw a 
scale layout. ^ 

Breaking down an interdisciplinary curriculum like OSMES 
into its various subject ar«a components is a difficult and 
highly inexact procedure. Within USMES the various subject 
areas overlap ^significantly , and any subdivision must be to 
some extent arbitrary. For example, where does measuring 
as a mathematical skill end and measurement as science and 
social science process begin? How does one distinguish 
between the j processes of real problem solving, of science, 
and of social science? Even within one subject area, the 
problem still remains — what is the difference between graph- 
ing as a skill and graphing as an area of study? This prob- 
lem has been partially solved by judicious choice of ex- 
amples and extensive cross-referencing. ^ 

Because of this overlap of subject areas, there are 
clearly other outlines that are equally valid. The scheme 
presented here was developed with miich care and thought by 
members of the USMES staff with help from others knowledge- 
able in the fields of mathematics » science, social science, 
and language arts. It represents one method of examining 
comprehensively the scope of USMES and in no way denies the 
existence of other methods. 
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REAL PROBLEM SOLVING 



Overall 
Rating 



Identifying and defining problem. 

Deciding on information and investigations 
needed. 

Determining what needs to be done first, 
setting pjriorities. 

Deciding on best ways to obtain informa- 
tion needed. 

Working cooperatively in groups on tasks. 

Making decisions as needed.^ 

Utilizing and appreciating basic skills 
and processes. 

Carrying out data collection procedures — 
observing, surveying, researching, 
measuring, classifying, experimenting, 
constructing . 

Asking questions, inferring. ^ 

Distinguishing fact from opinion, 

relevant from irrelevant data, ^ 
reliable from unreliable sources. 

Evaluating procedures used for data 
collection and analysis. Detecting 
fj^aws in process or errors in data. 



KEY: 



1 = extensive use, 2 « moderate use, 3 >■ s 



I 



REAL PROBLEM SOLVING 



Overall 
Rating 



Organizing and processing, data or informa- 
tion. 

Analyzing and interpreting data or informa- 
tion. 

Predicting, formulating hypotheses, sug- 
gesting possible solutions based on data 
collected. 

Evaluating proposed solutions in terms ^f 
practicality, social values, efficacy," 
aesthetic values. 

Trying out various solutions and evaluating 
the results, testing hypotheses. 

Communicating and displaying data or 
information. 

Working to implement solutionCs) chosen 
by the class. 

Making generalizations that might hold 
true under similar circumstances; 
applying problem-solving process to , 
other real problems. 



use, - « little or no use 
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Overall 




Dverall 


MATMPMATTPQ 


Rating 


SCIENCE 


Rating 


Basic Skills 






Processes ^ 




Classifying/Categorizing 


3 




Observing/Describing 


1 
1 


Counting 


1 




Classifying 


z 


Computation Using Operations 






Identifying Variables 


2 


Addition/ Subtraction 


1 

aL 




Defining Variables Operatio^lly 


z 


Multiplication/Division 


1 




Manipulating, Contro^^ng Variables/ 




Fractions/Ratios/Percentages 


1 




Experimenting 


Z 


Business and Consumer Mathematics/ 






Designing and Constructing Measuring 




Money and Finance 


2 




Devices and Equipment 


1 


Measuring 


1 




Inferring/Predicting/Formulating, ! ' 




Comparing 


2 




Testing Hypotheses/Modeling 


1 


Estimating/ Approximating/Rounding Off 


1 




Measuring/Collecting, Recording Data 


1 


Organizing Data 


1 




Organizing, Processing Data 


1 


Statistical Analysis 


1 




Analysing, Interpreting Data 


1 


Opinion Surveys/Sampling Techniques 


3 




Communicating, Displaying Data 


1 


Graphing 


1 




Generalizing/Applying Process to New 




Spatial Visualization/Geometry 


2 




Problems . / 


1 


Areas of Study 






Areas of Study 




Numeration Systems 


2 


• 


Measurement 


1 


Number Systems and Properties 


1 




Motion 


1 


Denominate Ni:^mbers/ Dimensions 


1 




Force 


3 


Scaling 


2 




Mechanical Work and Energy 


3 


Symmetry/Similarity/ Congruence 


~ 




Solids, Lic)uids, and Gases 


3 


Accuracy/Measurement Error/ 






Electricity 


3 


Estimation /Approximation 


1 




Heat 




Statist^.cs/Random Processes/Probability 


1 




Light 




Graphing/ Functions 


1 




Sound 




Fraction/Ratio 


1 




Animal and Plant Classification 




Maximum and Minimum Values 


■ 




Ecoloev /Environment 




Equivalence/ Inequality/Equations 


. 2 




Nutri£ion/Growth 




Money/Finance 


2 




Genetics/Heredity/Propagat ion 


- 


Set Theory 






Animal and Plant Behavior 








Anatomy/Physiology 





KEY: 1 ■ extensive use, 2 * moderate use, 3 " some use, - = little or no use 
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SOCIAL SCIENCE 



Overall 
Rating 



Process 



Observing/DescribingY Classifying 
Identifying Problems, Variable^ 
Manipulating, Controlling Variables/ 

Experimenting 
Inf erring/Predicting/Formuiating , 

Testing Hypotheses 
Collecting, Recording Data/Measuring 
Organizing, Processing Data 
Analyzing, Interpreting Data 
Communicating, Displaying Data 
Generalizing/ Applying Process to Daily Lifet 

Atti tudes/Val ues 



Accepting responsibility for actions and 
results 

Developing interest and involvement ih 

human affairs 
Recognizing the importance of individual 

and group contributions to society 
Developing inquisitiveness, self-reliance, 

and initiative 
Recognizing the values of cooperation, 

group work, and division of labor 
Understanding modes of inquiry used in the 

sciences, appreciating their power and 

precision ^ 
Respecting the views, thoughts, and 

feelings of others 
Being open to new ideas and information 
Learning the importance and influence of 

values in decision making 

Areas of Study 



Anthropology 
Economics 

Geography/Physical Environment 
Political Science/Government Systems 
Recent Local History 
Social Psychology/ Individual ancj Group 

Behavior 
Sociology/Social Systems 



ERIC 



LANGUAGE ARTS 



Overall 
Rating 



Basic Skills 



Reading 

Literal Comprehension: Decoding Words 

Sentences, Paragraphs 
Crit;ical Reading: Comprehending 
Meknings, Interpretation 
Oral Language 
Speaking 
Listening 
Memorizing 
Written Language 
Spelling 

Grammar: Punctuation, Syntax, Usage 
Composition 
Study Skills 

Outlining/Organizing 

Using References an^i Resources 

Attitudes/Values 



Appreciating the value of expressing ideas 

through speaking and writing 
Appreciating the value of written 
resources 

Developing an interest in reading and 
writing 

Making judgments concerning what is read 
Appreciating the value of different forms 

of writing, different forms of 

communication 



KEY: 1 = extensive use, 2 = moderate use, 
3 = some use, - = little or no use 
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REAL PROBLEM SOLVING IN PEDESTRIAN CROSSINGS 



Identifying and Defining Problems 



• Students, idetUilfy a'problem pedestrian crossing and decide 

that It Is unsafe. 

• See also SOCIAL SCIENCE list: Identifying Problems, 

Variables . 



Deciding on Inforn&tion ahd 
Investigations Needed 



♦ During a discussion students decide to collect dat^r on 

student crossing times,' car arrival times/ (gap times), 
y car coMts, and car speeds. 

^ After analyzing g^ap times, students decide more data at - 
different times Is needed. 

• Students decide to research costs of Installing various 

tr'affic controls at the problem Intersection. < 



Detetmining What Needs to Be 
Done First, Setting Prioi/ities 



• Children 4eclde to observe -the crossing first and then to 
collect data before trying to propose solutions. 



Deciding on Best W^ys to Obtain 
Information Needed 



• Children decide that one child will operate the stopwatch 

and another will record the times when measuring cross- 
ing times and gap*tlmes. 

• Children conduct opinion surveys to determine whether 

others consider the crossing unsafe and to obtain sug- 
gestions for Improvement. 

• Children plan to find out a)>out local traffic and pedes- 

trian laws by asking a^^liceman to discuss them with 
the class. ^^^^ 



Working Cooperatively in Groups 
on Tasks 



• Students form groups to collect data on crossing times, 
gap times, number of cars, etc., and to take measure- 
ments for making a scale map of the intersection. 




Making Decisions as Needed 



200 



• Students decide to work in groups so that more can be 

accomplished. 

• Students decide to propose a pedestrian WALK light as a 

solution. 

• Students decide to make a presentation to local traffic 

officials explaining their suggestions for new controls. 



201 
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^ I 
Vtilizing and Appreciating Basic 
Skills and Processes 



Carrying Out Data Collection 
Procedures^'-Opinion Surveying, 
Researching, Measuring, Classifying, 
Experimenting, Constructing 



4 



Asking Questions, Inferring 



Distinguishing Fact from Opinion, 
Relevant from Irrelevant Data, 
Reliable from Unte liable Sources 
* 



ERIC 



• Students use stopwatches to time pedestrians crossing 

the street. ^ 

• Students divide to obtain measurements for scale layout. 

• Students recognize that improving the ^afety^ of the cross- 

ing will help many people besides themselves. 

• Students write letters to local traffic officials. 

• See also MATHEMATICS, SCIENCE, SOCIAL SCIENCE, and TJ^- 

GUAGE ARTS' lists. 

J. .... ... 

• Studenta measure crossing times and car arrival times. 

• Students' measure streets at intersection for tliaking a 

scale map of the area. 

• Students conduct opinion survey to find whether others 

consider the crossing unsafe. 

• See also MATHEMATICS list: Classifying/Categorizing, 

Measuring. 

• See also SCiENCE list: Observing/Describing; Classify- 

ing; Manipulating, Controlling Variables /Experimenting ; 
- Designing and Constructing Measuring Devices and Equip- 
ment; Measuring /Collecting, Recording Data. 

• See also SOCIAL SCIENCE^ list: Observing/Describing/ 

Classifying; Manipulating, Controlling Variables/Exper- 
imenting; Collecting, Recording^ Data/Measuring • 

• Students ask whether a nearby crossing is unsafe and 

from'data collected that it is. 

• Students ask which of several alternative traffic control ' 

measures to recommend. They infer that the cheapest 
one will b^ most acceptable to authorities. 

• See also SCIE^^tE list: Inferring/Predicting/Formulating, 

Testing Hy pa theses / Modeli ng , 

• See also SOCIAL SCIENCE list: Inferring/Predicting/ 

Formulating, Testing Hypotheses. - 



• Students ^recognize the qualitative aspects of obtaining 

data from opinion surveys as distinct from data they 
gather at a particuJLar problem crossing. 

• Children find that counting cars in addition to measuring 

gap times is irrelevant at a problem crossing. 

• Students recognize that policemen and women are reliable 

sources for information on traffic laws and that the 
city traffic department is a good placel to obtain infor- 
mation on costs of various controls.,,^ 




Evaluating Procedures Used for Data 
Collectidn and Analysis, Detecting 
Flaws in Process or Errors in Data* 



Organizing and Processing Data 



Analyzing and Interpreting Data 



Predicting, Formulating Hypotheses , 
Suggesting Possible Solutions • 
Based on Data Collected 



Evaluating Proposed Solutions in 
Terms of Practicali:tg , ^ci^I 
lvalues. Efficacy, Aesthetic Values 



Trying Out Various Solutions 
cmd Evaluating the Results, 
Testing Hypotheses 



2;j 
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Students evaluate the manner in which crossitig tlmas, 
car speeds ) and car arrival times were measured* 

Children decide tha|t they can measure the width of a 
street more quickly by using a trundle wheel rather 
than a tape measure. . 

See also MATHmTICS*ll8t: Estlmat^g/ Approximating/ 
' Rounding Off, ^ * 



• Students order and group measurements of crossing Idmes 

and car gap times to draw histograms. 

• See MATHEMATICS list: Organizing Data, 

• See' SCIENCE and SOCIAL SCIENCE lists: Organizing, Pro- 

cessing Data, 



• Students find median crossing time and median gap time. 

• Students find that 82% of the people surveyed think that - 

the crossing Is unsafe. 

•See MATHEMATICS list: Comparing; Statistical Analysis; 
Opinion Surveys /Sampling Techniques; Graphing, 

,# See SCIENCE and SOCIAL SCIENCE lists: Analyzing, Inter- 
preting Data, 



• After Investigating', students predict that a light In- 

stalled at a crossing will prevent pedestrian accidents • 

• See also SCIENCE list: Inferring/Predicting/Formulating, 

Testing Hypotheses/Modeling, 

• See also SOCIAL SCIENCE list: Inferring/ Predicting/ 

Formulating, Testing Hypotheses, 

if 

• Students evaluate costs of Installing a new traffic signal, 

warning sign, or crossing guard. 



• Students use simulation to model the crossing situation 

In order to evaluate their proposed! change. 

• If a new control Is Installed at a problem crossing, the 

children collect data to determine the effect of the 
change • 

• See also SCIENCE list: Inferring/Predicting/Formulating, 

Testing Hypotheses /Model ing , 

• See also SOCIAL SCIENC£ list: Inferring/Predicting/Formu- 

lating, Testing Hypotheses . 




* 

Connmmicating and Displaying Data 
or Information 



Working to Implement Solution (s) 
Chosen by the Class 



Students draw histograms to show student crossing times 

and car gap times. 
Students draw a b^r graph to show results of opinion 

survey • 

Students draw scale layout of problem crossing. 

See also MATHEMATICS list: Graphing; Scaling. 

•See also SCIENCE and SOCIAL SCIENCE lists: Communicating, 

Displaying Data. 
See also LANGUAGE ARTS list. 



• Students make presentation of proposed pedestrian cross- 
ing changes to Traffic authority or police. 



1 



Making Generalizations That Might 
Hold True under Similar Circumstances; 
Applying Problem-Solving Process to 
Other Real Problems* 



Students working on Pedestrian Crossings apply skills 

acquired to work on Traffic Flow. 
Children use graphing skills developed while organizing 

data on crossing times for displaying data on other 

problems. * 
See also SCIENCE list: Generalizing/Applying Pro^ss to 

Kew Problems. 

See also SOCIAL SCIENCE list: Generalizing/ Applying 
Process to Daily Life, 



ERIC 
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ACTIVITIES IN PEDESTRIAN CROSSINGS UTILIZING MATHEMATICS 



Basic Skills 

Classifying/Categorizing 



• Categorizing characteristics (number of cars, pejiestrians, 

or streets intersecting) of pedestrian crossings where 
accidents have occurred. 

• See also SCIENCE list: Classifying. 

• See also SOCIAL SCIENCE list: Observing/Describing/ 

Classifying, , 



Counting • Counting survey data on* opinions of pedestrians. 

• Counti'ng number of seconds, number of inches, number of 

pedestrians while collecting data. 

• Counting by sets to find scale for graph a^es. 

• Counting votes for determining what solution to recommend. 



Computation Using Operations: • Adding one- or two-digit whole numbers to find total 

Addition/Subtraction -tally of cars or total measurement of street length. 

• Adding minutes and seconds when timing cars. 

• Subtracting to find differences between crossing times 

* before and after a traffic control is installed. 

• Subtracting one- or two-digit whole numbers to find ranges 
^ for graph axes or for measurement data* 

• Subtracting medians to compare sets of data. 



Computation Using Operations: • Multiplying whole numbers to find total tally of cars, 

Multiplication/Division ^ total measurement of road length. 

• Multiplying and dividing to convert feet per second to 

miles per hour. * 

• Dividing to calculate average crossing time, gap time, 

speed. 

• Dividing to calculate ratios of crossing time to gap time, 

percentage of children crossing in a certain time or 
less, etc. 

> • Using multiplication and division to increase or decrease 

measurements for scale drawings, scale models. 



2" 
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Computation Usin^^ Operations: 
Fractions/ Ratios/Percentages 



\ 



Computation Using Operations: 

Business and Consumer Mathematics/ 
Money and Finance , 



Measuring 



f 
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• Using mixed nunijers in making a scale model. 

• Changing fractions to higher or lower terms (equivalent 

fractions) to perform operations such as addition and 
division. 

• Using ratios and fractions to convert from feet per 

second to miles per hour. 

• Using ratios to increase or decrease measurements for a 

scale drawing or model of an intersection. 

• Using fractions in measurement, graphing, graphic compari- 

sons, scale drawings or models. 

• Calculating percentage of people favoring particular con- 

trols . 

• Using slope diagrams to compare ratios of crossing times 

to gap times. 

• Calculating actual measurements from scale maps of an in- 

tersection using ratio of scale map. 

• Calculating percentage of students that crossed the street 

in ten seconds or less, percentage of cars that sig- 
nalled when turning, etc. 

i 

• Adding and subtracting dollars and cents to perform cost 

analysis on alternative traffic controls. 

• Multiplying and dividing to perform cost analysis on 

alternative tjpaffic controls. 

• Gaining experiei^ce with finance: sources, uses, and 

limitations of revenues for traffic controls. 

• Investigating costs of traffic control equipment vs. use 

of equipment. 

• Converting from yards to feet, inches to feet, centimetei^s 

to meters. 

• Using different standard units of measure to measure 

distances^of roadways. 

• Using different measuring tools to measure lengths, 

widths of .roadways. ? 

• Reading stopwatches, meter sticks, tape measures, trundle 

wheels accurately. 

• See also SCIENCE i^st: Measuring/Collecting , Recording 

Data. T 

• See also SOCIAL S(|lENCE list: Collecting, Recording Data/ 

Measuring, 



Comparing 



Estimating/ Approximating/ 
EU)unding Off 

c 

i 



Organizing Data 
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• Comparing quantitative data on crossing times, gap times, 

traffic volume, average speed gathered at intersections 
with information gathered by traffic officials. 

• Comparing qualitative information on a problem intersec- 

tion, gathered from various sources, such as people's 
observations and opinions. 

• Comparing qualitative data gathered from an opinion survey 

with quantitative data gathered at the crossing. 

• Comparing estimated and actual measurements on crossing 

time, street length. 

• Making graphic comparisons of times to cross different 

streets. 

• Making graphic comparis9ns of ratios of crossing time to 

gap time at different times of day.' 

• Comparing costs of various alternative solutions. 

• Using the concept of greater than dnd less than in making 

comparisons of crossing times or gap times. 

• See also SCIENCE list: Analyzing r Interpreting' Data.' 

• See also SOCIAL SCIENCE list: Analyzing r Interpreting 

Data, 



• Estimating error in qualitative judgments on crossing 

problems when collecting survey data. 

• Estimating the number of people who will wait for the 

WALK light before crossing if a traffic light is in- 
stalled. 

f Estimating crossing times before collecting data or costs 
of traffic controls before checking with authorities. 

• Estimating traffic flow by eyeballing. 

• Determining when a measurement of street distance is 

likely to be accurate enough for a scale map. 

• Using approximation in constructing scale models of 

traffic lights. 

• Rounding off data while measuring length, crossing time, 

gap time. ' 

• Rounding off data after measuring length, Crossing time, 

gap time. 

• Tallying on bar graphs, histograms. 

• Ordering real numbers cm graph axis. 

• Ordering the steps in the process of collecting data. 

• Ordering survey results on opinions about a pedestrian 

problem. 

• Ordering centimeters, seconds, etc. , 

213 : 
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Organizing Data (cont.) 



• Ordering quantitative data on distances, crossing times, 

gap times* 

• See also SCIENCE list: Organizing, Processing Data. 

• See also SOCIAL SCIENCE list: Organizing, Processing j 

Data. s ^ 



Statistical Analysis 



• Finding the median In an ordered set of data on crossing 

times, gap times* 

• Taking repeated measurements of street widths and using 

the median measurement. 

• Assessing accuracy of estimate of crossing times for all 

pedestrians based on results from student crossing times* 

• Finding quartlles from ordered data or histogram of cross- 

ing times* 

• Determining the interquartile range of crossing time data* 

• See also SCIENCE list: Analyzing, Interpreting Data. 

• See also SOCIAL SCIENCE list: Analyzing, Interpreting 

Data. 



Opinion Surveys/ Samp ling Techniques 



Conducting opinion surveys abjOut crossing problems; de- 
fining data collection methods, makeup and size of 
sample* 

Devising methods of obtaining quantitative information 
about subjective opinions on pedestrian problems* 

Evaluating survey methodology, data obtained, size and 
type of sauries* 

See also SCIENCE list: Analyzing, Interpreting Data. 

See also SOCIAL SCIENCE list: Analyzing, Interpretirfg 
Data. 



Graphing 
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Using alternative methods of displaying data on crossing 
times* 

Making a graph form — dividing axes into parts, deciding 

on an appropriate scale* 
Representing data on graphs* 

• Bar graph — plotting individual crossing times* 

• Histogram — plotting the number of children who 

cross the street in certain times* 

• Conversion graph — plotting feet per second vs* 

miles per hour* 

• Slope diagram — plotting crossing time vs* gap 

time at various crossings* 
Obtaining, information from graphs on crossing times, gap 
times* 

O , - 



Graphing (cont.) 



Spatial Visualization/Geometry 



Areas of Study ^ 
Numeration Systems 

V. 

Number System and Properties 

Denominate Numbers/Dimensions 

Scaling . ^ 

f 



Symmetry/ Similarity/ Congruence 



Accuracy/Measurement Error/ 
Estimation/Approximtti^o^ 



• Represeixiting several sets of data on one graph, e.g., 

crossing times for individual children at different 
intersections. 1 

• See also SCIENCE list: Cormunicatingr Displaying Data, 

• See also SOCIAL SCIENCE list: Communicating ^ Displaying 

Data, 

• Drawing or cgnstructing a, m^p or model of a problem 

intersection. , 

• Constructing and using a circle when making a trundle 

wheel. * 

• Using standard mensurational formulas such as, oircum- 
' ference (of trundle wheel*) = Tt x diamete^c. 

• Measuring and constructing a scale model i^ing rulers 
' .or meter sticks. 

• Using spatial arrangemeats to convey information about 

an intersection. 



• Using. metric system in mea^urinlg; distances. 

• Using fractions in measuring feet. 

• Using decimal system in making cosf^analyses of 

solutions. 

• See Computation Using Operations: 



• See Measuring, 

• Deriving information from scale maps or scale models of a 

problem intersection. 

• Finding an appropriate scale for the scale map or model'. 

• Using a sc^le to draw and JUake representations in the 

scale map or model. 

• Making a scale map or mod^l of a problem intersection. 

• See Spatial Visualization/Geometry , 

• See Measuring and Estim^ting/Approximating/Rounding Off. 



Graphing/Functions 
Fraction/Ratio 



• See Graphing* 



• See Computation Using Operations: Fractions/Ratios/ 
Percentages. 



Maximum and Minimum Values 



• Use slope diagrams to find which crossing is most 

dangerous by comparing crossing to gap time ratios. 

• Finding the traffic control measure that will solve the 

problem at minimum cost. 



Equivalence/Inequality/Equations 



• See Comparing and Computation Using Operations. 



Money/Finance 



• See Computation Using Operations: Business and Consumer 
Mathematics /Money and Finance. 




ACTIVITIES 



Process 

Obs ervlng / Des c r lb in g 

S 



Clas.slfylng 



Identlrfylng VarJLables 



Defining Variables Operationally 
I 

Manipulating , Controlling 
Variables /Experimenting 
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TN PEDESTRIAN CROSSINGS UTIiJZING SCIENCE ' 



• Observing and describing various pedestrian problems in 

the vicinity of the school. 

• Noting that it is hatder to cross at certain times of day. 

• Describing various kinds of traffic controls and how 

they are suited to different intersections. 

• See also SOCIAL SCIENCE list: Observing/Describing/ 

Classi flying , 




• Classifying intersections as safe or unsafe. 

• Categorizing tra'ffic controls by expeitde, efficiency, 

etc. 

• See also MATIJEMATICS list: Classifying/Categorizing. 

• See also SOCIAL SCIENCE list: Observing/Describing/ 

Classifying, ^ 



• Identifying pedestrian crossing times, car gap times\ 

car speed, etc., as things to measure for deteroilnlng 
the safety or convenience of a crossing. 

• Id^fntifying car speed or gap time as factors to change 

to make the crossing s^fer. 

• Identifying time of day and veatheij as factors to be 

held constant. 

• See also SOCIAL SCIENCE list: Identifying Problems, 

Variables 

• Defining gap time as the time between the arrival of 

two consecutive cars at an intersection. 

• Defining time, distance, speedy etc., as used in data 

collecting. 



• Measuring times of cars or pedestrians at various times 

of the day and at different crossings. 

• Measuring crossing times for different** age groups. 

• See also SOCIAL SCIENCE list: Manipulating, Controlling 

Variables /Experimenting • 
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Designing and Constructing 
Measuring Devices and Equiptnent 



Inferring/Predicting/Formulating, 
Testing Hypotheses /Modeling 



Measuring/Collecting, Recording 
Data 



Organizing, Processing Data 



Analyzing, Interpreting Dkta 



• Constructing trundle wheels for measuring distances 

outside. 

• Constructing tnodel traffic lights. 

• Inferring ^from the data collected that a crossing is'' 

unsafe. 

• Predicting that installing a traffic light will improve 

the safety of a crossing. 

• Designing simulations to try out various possible 

solutions. 

• See also SOCIAL SCIENCE list: Inferring/Predicting/ 
. Forrmlating , Testing Hypotheses . 

• I/p^ing a stopwatch to measure crossing times for pedes- 

trians or arrival times for cars and recording them, 

• Measuring distances at the intersection in order to 

makepa^ scale map or model of the area. 

• Collecting and recording data obtained from simulations. 

• See also MATHEMATICS list: Measuring. 

• See also SOCIAL SCIENCE list: Collecting, Recording 

Data/Measuring . 

il 

• Ordering crossing time and gap time data from smallest 

to largest. 

• TabulattfTfe measurements of the intersection before 

making a scale map or model. 

• Ordering data obtained from simulations. 

• See also MATHEMATICS list: Measuring. 

• See also SOCIAL SCIENCE list: Organizing, Processing 

Data. 

• Calculating the average or median crossing time or 

gap time. 

• Determining that a crossing is unsafe from the ratio of 

gap time to crossing time. 

• Determining that a particular solution is best from 

results of simulations. 
•See also MATHEMATICS list: Comparing; Statistical 
Analysis; Opinion Surveys /Sampling Techniques* ^ 

• See also SOCIAL SCIENCE list: Analyzing, Interpreting 

Data. 



^ ^ O 



Communicating » Ellsplaylng Data 



I 



\ 
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Generalizing/Applying Process to 
New Problems 

Areas of Study / 
Measurement 

Motion 

Speed/Velocity 

Circular Motion 

Acceleration 

\ 

Force 

Momentum/Inertld 

221 
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• Showing data on various types of graphs • 

• Showing problems and solutions on a scale map or model 

of the Intersection. ^ ' 

• See also MATHEMATICS list: Graphing: . 

• jSee also SOCIAL SCIENCE list: Communicating ^ 

Displaying Data. 

• See also LANGUAGE ARTS llst.^ ' - 



• Using knowledge acquired from working on a crossing 

problem to help solve other problems involving traffic. 

• See also SOCIAL SCIENCE llst:^ Generalizing/Applying 

Process to Daily Life. 



• Using stopwatches to measure arrival times for cars, 

speed of cars, and crossing times for pedestrians. 

• Measuring distances yith trundle wheels, meter ^sticks, 

yardsticks, and tape measures. 

• See also MATHEMATICS list: Measuring. 



• Observing and calculating the speeds of cars and of 

pedestrians crossing the street. 

• Noting that the circular motion of car wheels is 

changed to the forward motion of the automobile. / 

• Observing deceleration and acceleration when cars slow 

down for a red light and gather speed as they start 
up again. 

• See also Force* 



• Observing that force must be used to push a trundle 

wheel or us6 a hand saw. 

• Noting that cars take longer to stop if their initial 

speed is greater because of their greater momentum. 

• Observing that objects at rest do not move until a 

force acts upon them. 

• Noting that cars stay in motion at a constant speed 
unless an Outside force acts upon them. 
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Friction 



Observing that the road surface becomes heated when 

cars stop quickly because friction between the two 

surfaces generates heat. 
Observing that cars skid more easily on wet spots or 

icy patches because smoot^ surfaces generate less 

friction than rough ones* 



Hechanicajl Work and Energy 



< 



Observing that pushing trundle wheels or hand saws or 

hammering nails requires energy. 
Observing that saber saws require less human work to use 

than hand saws 'because they transform electrical 

energy into mechanical energy. 
See also Motion and Force. 



Solids, Liquids,, and Gases 



Properties pf Matter 



• Comparing th| properties of lumber and Tri-Wall before 

constructing scale models, trundle wheels, or models 
of traf fic^ights. 

• Considering effects of time, weather, and usage when 

assessing various traffic controls. 



• Observing that electricity can light bulbs and that 

electrical energy can be transformed into light energy. 

• Caujsing a bulb to light by making a circuit (when con- 

structing a model traffic lig^t) . 

• Observing that electricity does not flow through the 

insulation on a wire. 

• Noting that the light goes on whetn the switch is closed 

and goes off when the switch is open. 

• Observing that chemical energy stored in a battery can 

be transformed into electrical energy. 

• Obseirving that no current flows when both positive or 

negative ends of two batteries with the same voltage 
are placed together. ) 

• Obseirving that bulbs bum brighter when more batteries 

with the same voltage are placed together. 

• Observing that electricity can be transformed into mech- 

anical energy (saber saw) , into heat energy (glue 
gun) , into chemical energy (battery charger) . 



Electricity J 



ACTIVITIES IN PEDESTRIAN CROSSINGS UTILIZING SOCIAL SCIENCE 



Process ♦ 
Observing/ Describing/Classifying 



• Organizing and classifying sets of ideas or information^ 

• Observing and classifying problems of people trying to 

cross the street. 

• See also MATHEMATICS list: Classifying/Categorizing. 

r • See also SCIENCE list: Observing/Describing/Classifying. 



Identifying Problems, Variables 



• Identifying problems of people crossing the street. 

• Identifying factors that 'affect drivers, pedestrians 

(weather, late for school or work, etc.). 

• See also SCIENCE list: Identifying Variables. 



Manipulating, Controlling 
Var iab le s / Exp er imen t ing 



• Conducting opinion survey at different times of day or 

under different conditions to see if there ia^ change, 

• See also SCIENCE list: Manipulating, Controll^i^ 

Variables/ Experimenting . 



Inferring/Predicting/Formulating, 
Testing Hypotheses 



Inferring that a particular intersection is most danger- 
ous, based on tesults from surveya-^of pedestrians. 

Inferring that k particular type of traffic control is 
preferred, based on preference surveys of pedestrians. - 

See also SCIENCE list: Inferring/Predicting/Formulating, 
Testing fiypotheses. 



Collecting, Recording Data/Measuring 



# Using a voting procedure to determine who is in what 

group (if there is a conflict) . 

# See also MATHEMATICS list: Counting; Measuring. 

# See also SCIENCE list: Measuring/Collecting, Recording 

Data. 



Organizing, Processing Data 



• Tallying votes to determine which solution to recommend. 

• Tallying questionnaire survey data on a problem crossing 

or on preferences for a solution. 

• See%also MATHEMATICS list: Measuring. 

•^ee also SCIENCE list: Measuring/Collecting, Recording 
Data. 
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Analyzing, Interpreting Data 



Coinmtinicating, Displaying Data 



ERIC 



Generalizing/ Applying Process to 
Daily Life 



Attitudes/Val ues 

Accepting Responsibility for Actions 
and Results 



Developing Interest and Involvement 
in Hum^ Affairs 

Recognizing the Importance of 
Individual and Group Contribution^, 
t0 Society 



Developing Inquisitiveness, Self- 
Reliance, and Initiative 



Comparing qualitative information gathered itcfm inter- 
views of various groups of people. 
Evaluating survey methodology. 

See also MATHEMATICS list: Comparing; Statistical * 

Analysis; Opinion Surveys/Sampling Techniques* 
See also SCIENCE list: Analyzing, Interpreting Data. 

T /. 

Representing survey data on pedestrian problems* or 

solutions on graphs or charts. 
See also MATHEMATICS list: Graphing.^ ' 
See also SCIENCE list: Communicating, Displaying Data* 
See also LANGUAGE ARTS list. 



Using knowledge acquired from taking opinion surveys 

of pedestrians to help solve other problems where ^ 

.attitudes are important. 
^Using knowledge acquired while conducting a pedestrian 

safety campaign to get people concerned about other 

problems, such as litter. ^ 
See also SCIENCE list: Generalizing/Applying Process 
' to New Problems. * 



Making sure that various tasks, such as data collecting 
making scale models, trundle wheels, etc., are done. 

Scheduling and giving presentations to, persona in 
authority (principal, traffic department officials). 

Attempting to have warning signs or a crossing ^uard 
placed at an unsafe pedestrian crossing. 

Recognizing that their Improvement of the safety of 

a* pedestrian crossing helps others. 
Assessii>g the effects of group action on school or city 

government regulations. 



Conducting group Sessions. 

Finding solutions to problems encountered in addition ^ 
to the main problem of the challenge. 



Developing Inqulsltlveness^, Self- 
Reliance, and Initiative (cont.) 



• Using the ^telephone to find inf ormatijon, -to get in touch 

with officials, etc. , 

• Choosing and developing tHe best way of presenting to'^ 

traffic authorities a plan for improving a crossing. 



Recognising the Values of Cooperation, 
Group Work, axid Division of Labor 



• Finding that work on a crossing ^oblem progresses more 

rapidly and smoothly when they work in groups. 

• Eliminating needless overlap. in work. ^ • 

• Finding that work is fun when people coof)erate. 



Understanding Modes of Inquiry Used 
in the Sciences, Appreciating Their 
Power and Precision 



Using scientific modes of inquiry to investigate and 
^ solve a problem with a dangerous crossing. 
Convincing others through use of supporting data, 

graphs, and maps that their improvements to a crossing 

are needed and desirable. 
Seeing that various crossing improvements can be 

simulated by using a scale model. 
See also MATHEMATICS and SCIENCE lists. 



Respecting the Views, Thoughts ^ 
and Feelings of Others 



Being Open , to New Id^s and 
Informatioii. 



Considering all suggestions and assessing their merit. 

Considering the opinions of others when proposing a 
change for a problem crossing. 

Recognizing^ and respecting differences in values accord- 
ing to age, experience, occupation, income, interests, 
c^lture, race, religion, ethnic background. 

• \ . • 

Consi^iering other ways ^of doing ^various tasks. 
Conducting library research on traffic laws, economics 

of controls, etc. 
Asking other people for • opinions, ideas^ and information 

by conducting interviews or surveys. 



Learning the Importance and 
Influence of Values in 
Decision Making 





• Realizing that cost effectiveness alone is not sufficient 

In considering a solution; effects on people, communi- 
ties must also* be considered. 

• Rea,^lrirfTtg'that pedestrians and motorists have different 

values that affect their 'preference for light timings 
and that both must be considered in any solution. 
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Areas of Study 
Economics 



Geography/Physical Environment 



Political Science/Government 
Systems 



Recent Local History 



Social Psycho logy /individual and 
Group Behavior 



ERIC 



• Investigating and analyzing costs of various traffic 

controls. 

• Investigating cost of traffic control equipment vs. 

use of equipment and budget constraints. 

• Gaining experience with finance: sources, uses, and 

limitations of revenues for traffic controls. 



• Investigating differences in problems due to differences 
In topography of a region (e.g., problem of putting a 
traffic light on a steep hill where cars have diffi- 
culty stopping) . 



• Investigating systems of administration and control; 

deciphering role of governing body over the body 
that is governed. 

• Investigating traffic and pedestrian rules and regula- 

tions. 

• Working with school and traffic authorities to discuss 

improvements to a problem intersection* 

• F^inding the most effective way to influence decision 

making about a pedestrian crossing. . 



• Investigating previous attempts to improve a dangerous 

crossing. 

• Investigating frequency and causes of previous accidents 
^ at a crossing. 

• Developing a gimmick for advertising the need for 

pedestrian awareness in crossing the street. 

• Finding the most effective way to approach traffic 

authorities about a crossing problem. 

• Recognizing need for leadership within small and large 

groiqps. Recognizing differing capacities of individuals 
for various roles within groups. 

• Analyzing the effects of a small group making decisions 

for a larger group. / 

• Recognizing differences in behavior when crossing the 

street due to differences in age and other factors. 
Recognizing that crossing times will vary according to 
these factors. 

O > - 
t> J 



Sociology/Social Systems 



erJc 



%j o 



Investigating problems and making changes that affect 

not only themselves, but other students and people in 

the community. 
Devising a system of working cooperatively in small 

and large groups. 
Working within established social systems — ]f:he'' school or 

community — to promote changes in a crossing. 
Recognizing that there are many different social grot^s 

and that one person belongs to more than one social 

group. 



ACTIVITIES IN 



Basic Skills 
Reading : 

Literal Comprehension — Decoding 
Words, Sentences, and Paragraphs 

Reading : 

Critical Reading-— Comprehending 
Meanings , Interpretation 



Oral Language: 
Speaking 



Oral Language: 
Listening 



Oral Language: 
Memorizing 



CROSSINGS UTILIZING LANGUAGE ARTS 



( 




Decoding words, sentences, and paragraphs while reading 
information on traffic regulations, traffic^^ctJn^toJ^s, 
etc. 



Obtaining factual information about traffic controls, 

regulations, costs of equipment, etc. 
Understanding what is read about traffic controls, 

regulations, fbsts of equipment. 
Interpreting what is read, such as rules and regulations, 

costs of equipment. ^ 



• Offering ideas, suggestions, and criticisms during , 

discussions in small group work and class discussions 
on problems and proposed solutions. 

• Reporting to class on data-collecting, graphing, map- 

drawing activities of small groups. 

• Responding to criticisms of activities. 

• Preparing, practicing, and giving effective oral presen- 

tations as part of the solution to the challenge. 

• Preparing, practicing, and giving skits, slide/tape 

shows, public ^ddres^^^nouncements, etc., promoting 
pedestrian safeiff. 
Using the telephone properly and effectively to obtain 
information about crossings, traffic controls, costs, 
etc. 

• Conducting opinion surveys on crossing problems. 

• Using rules of grammar in speaking. 

X . 

• Conducting interviews of pedestrians) merchants, 

authorities. 

• Following spoken directions. 



• Memorizing portions of ordl presentations on a crossing 
probleur and proposed solutions! « ' 



Written Laiigbage: 
Spelling 



Written Language: 

Grammar— Punctuation , Syntax , 

Written Language: 
Composition 



Study Skills: 

Outlining/Organizing 



Study Skills: 

Using References and Resourc^es 



AttitudjBs/Values 

Appreciating the Value of 
Expressing Ideas Through 
Speaking and Writing 
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Using correct spelling in writing reports, letters to 
authorities proposing solutions to a crossing problem. 



Using rules of grammar in writing reports or letters. 



Writing to communicate effectively: 

• preparing written reports and letters using' no 

data, graphs, etc., communicating need for p 
posed changes at a problem crossing 

• writing slogans, skits, videotape skits, poste 

etc., promoting pedestrian safety 

• writing opinion surveys for pedestrians, devising 

questions to elicit desired information; judging 
whether a question is relevant and whether its 
meaning is clear. 



Taking notes when consulting authorities or books about 

traffic controls, traffic rules, costs, etc. 
Developing opinion survey for pedestrians; ordering 

questions around central themes, such as crossing 

problems or possible solutions. 
Planning presentations, data collection schemes, etc. 
Planning and preparing drafts of letters, reports for 

critical review by the class before final copy is 

written. 

Organizing ideas facts, data for inclusion ^n letters, 
reports , presentations , etc . 



Using the library to research information on traffic 

controls , laws , etc . 
Inviting a traffic authority to speak to the class and 

answer questions for them. 
Using indexes and tables of contents of books to locate 

desired information.^ 
Using "How To** Cards for information on graphing, using 

a stopwatch, etc. 



Finding that traffic officials may be persuaded to install 
a crossing guard or warning sign when presented with 
definite, documented reasons for doing so. 




Appreciating the Value of 
Written Resources 



Developing an Interest in 
Reading and Writing 



Making 'Judgments Concerning 
What is Read 



Appreciating the Value of 
Different Forms of Writing, 
Different Forms of Communication 



• Finding that certain desired information can be found in 

books '^n regulations, traffic, etc. 

• Willingly looking up information on costs, regulations, 

etc. 

• Looking up more detailed information on costs, regula- 

tions, etc. 

• Showing desire to work on 'drafting letters, reports, 

scripting skits, videotapes,' etc. * ^ 

• Deciding whether what is read is applicable to the par- 

ticular problem. 

• Deciding how reliable the information obtained from 

reading is. . 

• Deciding whether the written material is appropriate, 

whether it says what it is supposed to say, whether it 
may need improvement. 

/ 

• Finding that how information can be best conveyed is 

determined in part by the audience to whom it is 
directed. 

• Finding that certain data or information can be best 

conveyed writing it down, preparing graphs or 
charts, etc. 

• Finding that certain data or information should be 

written down so that it can be referred to at a later 
time. 

• Finding that spoken instructions are sometimes better 

than written instructions, and vice versa. 



